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Equipping 
an Ideal Automobile Plant 


By A. L. DE LEEUW 


Consulting Engineer 





Magazine feeds, combination machines with rotating tables, non- 
adjustable standard type machines and standard unit combina- 
tions are some of the non-existent types that would find a place 





EAMING is not considered the best method to 
[) ve fame or fortune, but occasionally it is an 
agreeable pastime and, after all, there are few 
of the worth-while things we have at the present which 


were not dreams at one time or another. And so I 
may perhaps be permitted 


automatically as possible, keeping in mind all the time 
that, though an automatic machine may break down 
occasionally, labor itself breaks down too, and is not 
nearly so easy to repair. And so I would have auto- 
matic screw machines with magazine feed, small drill- 

ing machines with maga- 





to dream of what I would 
do if I were building auto- 
mobiles and could get just 


OW OFTEN have you said, when fecing 


zine feed, and small slot- 
ting machines with maga- 
zine feed—in short, I] 





exactly the kind of equip- 
ment I wanted. 

I do not know whether 
machine tool builders would 
want to build the machines 
I dream of nor whether 
automobile manufacturers 
would want to buy such 
machines if they were 
made. However, such 
practical things do not 
affect dreams. 

For such items as screws 


a particularly trying production tooling | 


problem, ‘“‘That would be a cinch if I only had 
oie, ..’ (some machine not on the 
market)? And then perhaps you have let your 
thoughts wander for a while and drawn a 
mental picture of the kind of tool that would 
be just suited to your problem. 

A waste of time? Perhaps. But haven’t 
most new designs started in exactly that way? 

In this article the author indulges in just 
such visions, but instead of confining himself 
to one particular problem he wanders over the 
whole plant and suggests many types of 
machine tools new to the automobile industry. 


would have a group of 
machines of which the 
main essential would be the 
magazine feed. 

I would be wide awake 
enough during my dream to 
realize that a magazine feed 
is not always economical 
and that at times it may be 
better to have a machine in 
which the piece is chucked 
by hand; but in that case 
I would want the machine 


and screw machine parts, 
my dreams do not indicate 





\f so arranged that both ma- 
chine and operator are com- 








anything better than the 
present styles of screw machines. Not that I mightn’t 
wish for some little improvement here and there, but 
as a whole the present-day screw machines are about 
as productive as the present-day tools permit them to 
be. I would carefully go over every part which can be 
made in an automatic screw machine, determine quan- 
tities per year and time per piece and buy either mul- 
tiple spindle or single spindle machines according to 
which kind would give the best economy combined with 
the proper quality. 

I would then take a look at secondary operations 
which might have to be done on such parts—operations 
such as slotting, squaring, milling, castellating, cross- 
drilling, threading the second end, etc. I wouid not be 
satisfied until I had found a machine which would do 
these operations either automatically or else as nearly 





fortably busy all the time. 
There are such machines in existence ut the present 
time which will do cross-drilling and for certain milling 
operations the rotary feed fills the bill. But there are 
other operations which might be done in the same man- 
ner—that is, the machine would have facilities for a 
number of fixtures and a number of spindles, so that 
the operator could go from fixture to fixture while 
spindle after spindle operates. 

And not only that, but I would want a machine in 
which certain operations could be combined. Such, for 
instance, as cross-drilling, threading one end, or maybe 
counter-sinking or milling a flat, and I can imagine 
that such a machine would consist of an indexing cir- 
cular table with a number of fixtures on it and a num- 
ber of small heads for drilling, milling, etc., placed 
around a part of the circumference of this table. All 
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these heads would receive their feed from one source, 
so as to have them always in time. The piece would 
pass one head after another and be cross-drilled, coun- 
ter-sunk or milled. From what I have noticed when 
I was awake, I should think that there is quite some 
room for such a machine, not only in the automobile 
shop but also in other shops where small articles are 
made in large quantities. 

Somehow, the magazine feed has taken hold of me. 
I seem to remember a number of pieces which are 
capable of treatment by this method: pistons, for in- 
stance, and valves. This magazine principle could be 
applied to lathes and drill presses and grinding ma- 
chines. After all, a magazine feed is merely an attach- 
ment to a machine, and the imaginary turn-table ma- 
chine which I mentioned is merely a combination of 
machines with the addition of an indexing table. 

But the machines themselves also have been the sub- 
ject of my dreams. For instance, I can very well 
why the ordinary drill press is made with an overhang- 
ing arm. Today we may be drilling pieces not bigger 
than my fist, and tomorrow a piece of which the tail 
sticks out ten feet into the shop. When I do not know 
what kind or size of pieces I may have to drill next, 
I will naturally want a machine which will accept almost 
any pieces. But if I have to drill size of hole 
in a piece that is nowhere bigger than 4 in., why should 
[ want a drill press with an overhang of 12 in. and 
which has nine speeds and sixteen feeds, or whatever 
the number may be? What I should want there is a 
drilling machine of which the spindle is held as rigidly 
as possible, with just enough travel to accommodate 
the depth of the hole and the variation in length of 
the drill, and with sufficient capacity to take in a piece 
of 4 in. I might liberalize this a little and make the 
capacity great enough so as to take in a greater range 

let us up to 8 in., and to accommodate pieces of 
various heights, say from 1 in. thickness up to 4 in. 
And then I would have a machine which would be as 
rigid as possible for quite a variety of my work. If 
the height of the work should be still greater, this 
could be compensated for by making the table adjust- 

in height and clamping it in position. 


see 


one 


say 


A NEw KIND OF DRILL PRESS 


If you wish to picture this machine just imagine two 
uprights fastened to a sole plate, with a small cross 
head at the top carrying the spindle. A table is ad- 
justable in height between the uprights and can be 
clamped to them. The spindle has an amount of feed a 
little more than the deepest hole I want to drill. It has 
only one speed and one feed. If I should wish to use 
this press for another piece of work of perhaps a dif- 
ferent material and requiring a different sized hole, 
I would obtain the proper speed and feed by the use 
of change gears. In the majority of cases I would not 
need these change gears at all because the quantities 
in most automobile shops are great enough to set a 
machine aside for a single operation. 

If the machine tool builder objects that this machine 
would be of too limited use to be profitable for him to 
build, I would tell him that he may be right but that 
it would not change my dreams, and I would add that 
it might not be so very difficult to build such a machine 
out of units so as to make it possible to have a dril! 
press for different widths of work, different heights, 
different speeds and feeds, and yet carry through the 
same system for all of them. 
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The advantages of such a machine? Its chief merit 
would be its rigidity. There would be no spring and, 
as a result, a truer hole could be drilled with less break- 
age of drills. Besides, the machine would be of simpler 
construction, with fewer parts and, consequently, less 
danger of getting out of order. The floor space re- 
quired would also be less and this is an item worth 
considering, especially where a plant must be enlarged 
for additional production. 

Such a machine would not be a general utility ma- 
chine; it would not be particularly useful in a tool room 
or in a jobbing shop; nor could it be considered as a 
one-operation machine in the strictest sense of the 
word. It would be a machine arranged for one certain 
operation but adapted to be set up for quite a wide 
range of other operations. 


MANY HopBING MACHINES USED 


This simplification of machines and the more rigid 
construction can be carried out on other types of ma- 
chine tools. Take hobbing machines, for instance. I 
would not be surprised if I were told that more hobbing 
machines are used in the automobile industry than in 
all other industries combined. Only a few varieties of 
gears are made in any automobile plant, but a large 
number of each kind. It is doubtful if there is a single 
instance in the larger plants of the use of a hobbing 
machine for more than one gear. On the other hand, 
there are many instances of the use of a battery of 
such machines for one single gear. Now, when I get 
this dream plant of mine going, I'll see to it that I get 
hobbing machines best adapted to the gears I have to 
cut. There will be no need of the swivel, for I'll have 
the spindle of every machine set at the proper angle 
for the gear it has to cut; or rather, for the hob I am 
going to use. There will be a simple gear reduction, 
because it will not be necessary to arrange a machine 
for all kinds and sizes of spiral gears as well as spur 
gears, and there will be only one speed and one feed. 
If I must make a change I will do it by means of change 
gears. Of course, the amount of vertical feed and ad- 
justment can be kept down to the irreducible minimum, 
and so with the horizontal adjustment. 

Gear cutters, gear grinders, and gear shapers would 
have to follow suit. 

I would make the fullest possible use of continuous 
milling machines and see to it that in no case the piece 
of work came under the finishing cutter while the 
roughing cutter was working on it. Here, too, I would 
reduce the machine to its simplest form by arranging it 
for one speed and one feed only. I would not want the 
machines specially arranged and built for every piece 
I have to make; in other words, I would not insist on 
having a new pattern for every piece of work, but I 
would cut out all the features that make the machine 
handy to change over from one job to another. Whether 
such a change takes one hour or six hours would not 
interest me when the machine will have to do the same 
job for at least a whole year. 

Of course, I would use multiple and gang drilling 
machines to the utmost, and I would get multiple tap- 
ping machines and use them wherever possible. Such 
tappers should have every spindle controlled by its own 
lead screw so as to produce as perfect a thread as pos- 
sible and, at the same time, reduce the breakage of taps. 

As to grinding, the wide-faced wheel would be much 
in evidence and preferably used in an automatic ma- 
chine. I would want the machine so arranged that the 
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wheel has a slight axial oscillation when it has come to 
the proper diameter. Of course, wherever possible, 
magazine feed would be combined with this automatic 
machine. In addition, there would be automatic con- 
trol of the feed so that all pieces would be produced 
within the given tolerances. Cylinder grinding ma- 
chines cannot well be arranged to grind all four or six 
holes of a bloc at the same time. But that we cannot 
grind six at once is no reason why we should not try 
to grind two or three at one setting; and so I would 
insist on a multiple cylinder grinding machine. 


AIR CHUCKS WOULD BE USED 


In recent years several machines have been brought 
out which are particularly adapted to parts. which can 
be machined on a chucking machine. Some of these 
can be provided with air chucks. In my shop all the 
machines would have such chucks. When practically 
all of the work done by the operator consists of chuck- 
ing pieces besides, of course, the supervision of his 
machines, it becomes a matter of great importance to 
make this chucking as light as possible, always keeping 
in mind that the man should be the guiding hand and 
that the machine should furnish the motive power. 
Tightening something with a wrench every so many 
seconds and doing this all day long is hard work and 
the tendency of the times is to relieve the operator from 
all unnecessary physical labor. 

As a rule, the machines which are now in existence 
for chucking work have a wide range and, as a result, 
are quite large. This means that they cost more money 
than they should and that they take up too much floor 
space. In my dream shop no machine would be much 
larger than would be actually required for the work. 
To have a machine which will bore a hole 12 in. deep 
is very fine when such holes must be bored, but why 
should we take up all this unnecessary floor space when 
the depth of the hole is only 3 in., and why spend all 
this unnecessary money? Whether machine tool build- 
ers would be willing to furnish one type of machine 
with different ranges is a question, but that I would 
want them is certain. 


MAKING PISTONS FROM BARS 


Speaking of pneumatic chucks reminds me that their 
advantage does not merely lie in the fact that they will 
relieve the operator of unnecessary work, for the same 
thing will be done by any other automatic chuck. One 
of the greatest advantages of the pneumatic chuck is 
its ability to take a tight hold on a piece of work of 
widely varying diameter or size and that the hold will 
always be equally tight. If such a chuck were used on 
automatic screw machines it would no longer be neces- 
sary to use stock of very even size. Hot rolled stock 
might be used, and even cast iron bars. In fact, one of 
the side trips I made in my dream was in the region of 
pistons being cast in the form of long bars and being 
turned up and faced on the automatic screw machine. 
That there are certain difficulties connected with the 
casting of such long bars would not hold the automobile 
people back; they have solved greater difficulties than 
this one. Besides, other people have done it. 

If there should be trouble in applying a pneumatic 
chuck to the screw machine, and I do not see why there 
should be, then the cast iron bars might be subjected 
to a preparatory operation in which the scale is re- 
moved and the bar turned up to even size, though with- 
out making a straight bar of it; in other words, the 
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bar would go through a hollow milling operation. 

Of course, if I had a very large automobile plant and 
if the automobile I manufactured were sufficiently 
standardized to give me a feeling of safety, I would go 
a step further and have a number of machines con- 
structed in which some or even many operations are 
combined. Against such machines the objection is 
often raised that when this machine breaks down there 
is a sudden stoppage as far as that part is concerned, 
and another objection is that if one tool gets dull or 
breaks all other tools must stop work. This last argu- 
ment is no longer seriously considered by progressive 
people. If they did they would not use automatic screw 
machines or chucking machines or even hand turret 
lathes. Neither would they use multiple spindle drill- 
ing machines or tapping machines. What we should do 
is this: If we have a multiple spindle drilling machine 
with twenty spindles we should not figure on an output 
equal to that of twenty single spindle machines. The 
output may be equal only to fifteen or twelve or what- 
ever the number may be. We should make this little 
calculation beforehand and then we will not be dis- 
appointed. 


WHEN To USE A SPECIAL MACHINE 


As to the possible breakdown of a special machine 
which does a number of operations, there is certainly 
such a possibility and it would never be wise to install 
a complicated machine without having standby equip- 
ment. If somebody should tell me that such machines 
require the attendance once in a while of a skilled 
mechanic for tool setting or adjustment or small re- 
pairs, I would say that, if the total cost of the operator 
plus the labor of this mechanic plus the overhead on 
the machine brings the cost of the article well below 
what it used to be, then one is justified in buying or 
building such a machine. It does not make any differ- 
ence whether the wages are paid to a number of ma- 
chine operators or to one machine operator and a skilled 
mechanic. Whichever gives the lower total is the bet- 
ter method. 

Things which go easily and naturally in a dream may 
not move quite so smoothly in actual life. The machine 
tool builder who should take my dream for gospel might 
find that the automobile builder has not done so, and 
vice versa. To bring about the building of classes of 
machinery specially adapted to the automobile industry 
and of such a simple construction that there are no 
parts, complications or adjustments which are not ac- 
tually required for the work to be done, would require 
the co-operation of the automobile manufacturer and 
the machine tool man, and I see no reason why such 
co-operation should not be brought about. 


oe 


The Character of a Steel Affects the Results 
Obtained in Carburizing 

Samples of various “normal” and “abnormal” steels 
submitted to the Bureau of Standards by different 
manufacturers have been carburized and examined 
microscopically. The structural characteristics of these 
carburized steels confirm the contention that there is 
a difference in the carburizing properties of steels 
which show but little difference in their composition as 
ordinarily determined. These differences consist in 
variations in the average depth of penetration, as well 
as in the character of the pearlite. 
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What About Automobile Shops? 
—Discussion 
By E. C. OLIVER 


President, Oliver Instrument Company 
S A manufacturer of drill grinders I have read with 
much interest the article on page 683, Vol. 59, of 
the American Machinist, “What About Automobile 
Shops?” particularly in connection with the problem 
of grinding drills. This article makes a statement of 
fact—may I suggest a remedy? 

From the nature of our business we spend consider- 
able time in automobile and other shops in the interest 
of better drilling and have been impressed with the 
fact that the drilling operation, though one of the most 
important in the manufacture of machines, does not 
receive much consideration. In the olden days when the 
all-around machinist and apprenticeship were in vogue, 
the first lesson to a beginner was the grinding and use 
of drills but in this day of specialists there is only an 
occasional mechanic who can put a cutting edge on a 
twist drill that will permit it to cut with ordinary 
accuracy and freedom. 

Practice in drill grinding varies. There is the shop 
or department where each operator grinds his own 
drill. Each has his own idea of what a proper grind is 
and each drill is ground differently so there is a variety 
of point angles, a variety of clearance angles and a 
variety of special additional grinds such as point thin- 
ning, chip breakers, increasing chip clearance by back- 
ing off the heel of the lip, breaking the corner of the 
lip and perhaps others, the combination of which pro- 
duces any number of points, one of which may be the 
best but surely not all. 

Then there is the shop, or department, where all 
drills are ground by one man. This reduces the num- 
ber of points to those answering his requirements but 
unless this man is wonderfully expert, has the facilities 
for testing, and uses them, his product cannot be uni- 
form, and, sad but true, he usually has his peculiar 
grinds and makes an effort to have his superiors under- 
stand that he is getting results which cannot be 
attained in any other manner. 

There is also the shop where all drills are sent to 
a department for grinding and this department is 
equipped with proper machines for grinding and testing 
drills. This is, of course, the best method provided 
men, machines and testing devices are used intelli- 
gently. Here again, however, if a system is lacking, 
drills go back to machines not properly ground, the 
machines are condemned through no fault of theirs, and 
hand grinding starts again. 

WHAT Factors AFFECT DRILL EFFICIENCY? 

Now if this system is to be improved and drills re- 
quired to perform to their maximum efficiency, a study 
should be made of the various elements which tend to 
efficiency. A drill point has certain changeable fea- 
tures. The included angle may be altered, the clearance 
angle may be altered and the chisel point angle may be 
altered. In addition to this the point may be thinned or 
other alterations made. The choice of the various 
angles and other additions should, however, be made 
by actual trial by an observer who is qualified to judge 
results and when once determined should be adhered 
to, and the machines set to produce that point. 

It is not necessary that exactly the same point be 
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used on every job or every material if a slight variation 
will produce better results but here again it should be 
decided by a competent observer and not left to the 
judgment of the operator, and no more variations made 
than are absolutely necessary. 

The most efficient grinder is one which will produce 
most nearly uniform drill points with the least chance 
of error and which requires the least skill in operation. 
Any drill grinder, however, requires some skill in its 
operation and a little care here will assist greatly in 
permitting the drills to give results. Some attention 
should also be given to the accuracy of the drill itself. 
It should be tested for centrality of the web and in 
some cases for proper index of the lips If a drill 
showing these inaccuracies is used they should be 
corrected, — 

As an instance of the improvement shown in drilling, 
at a certain plant where drills were ground by the 
operators, they obtained from thirty-five to eighty-five 
pieces per grind and after the drills were ground on 
a drill grinder in the toolroom the production per grind 
went up to three hundred pieces. It has also been 
demonstrated that with a properly ground drill the 
feed can be increased as much as fifty per cent without 
showing any increased strain on the jig or machine. 

A multiple spindle drilling machine is particularly 
sensitive to the type of grinding of its drills since any 
abnormal strain, due to poor grinding, is multiplied 
by the number of drills. We have seen a machine of 
this type under test with thirty-six drills, half of which 
were ground by hand and half ground on an improved 
type of drill grinder, used in drilling cylinder heads. 
A noticeable increase in temperature was noted where 
the hand ground drills were used. Also, the machine 
stalled on a casting which was slightly harder than the 
rest but was easily drilled by the machine ground drills. 

In almost every instance it is possible to increase 
materially the feed of drills when properly ground and 
this calls attention to a detail in the design of drilling 
machines. We have been prevented a number of times 
in increasing the feed of drills due to the difficulty of 
this operation, first in getting permission for the 
change (in one case it was necessary to go through 
four persons in order to get authority) and then the 
actual work of changing gears required the services of 
a fifth person. 

It seems that all drilling machines should have at 
least three feeds available without altering the gearing 
so that if there was a slight difference in the character 
of the material, or if desirable for any other reason, 
a slight change in the feed could be made. 

We have demonstrated that a properly made and 
properly ground drill can be forced into the work with 
about sixty per cent of the pressure and will last for 
from two to three times as many holes as a drill ground 
in the ordinary way, besides making the hole closer to 
size with a better surface and with less strain on the 
drilling machine. The proper machine intelligently 
used to produce uniform drill points is a trifling 
investment compared with the return possible in in- 
creased production. 

a an 

Most architects and building engineers have adopted 
t in. to the foot as a standard for floor layouts. Re- 
membering this makes it easy to make manikins, or 
models of the machinery and other equipment you want 
to arrange or rearrange. And it is much easier to 
move bits of cardboard than to shift machinery. 














wre e_- 6 


nn) ee ee ee) ee ee 


ed 


or 
nt 








December 6, 1923 


It Pays to Replace 


NOW 829 








Recent Developments in Precision 


Bench Tools 





By B. A. BEHREND 


Consulting Engineer, Boston, Mass. 





The universal bench milling machine and some of its 
attachments — Differs from larger machines of the 
same well-known type in size only—Concluding article 





capable of doing all the work ordinarily laid out 

for large universal milling machines, prompted 
us to approach the Pratt & Whitney Co. to develop a 
universal bench milling machine with a swivel table 
and a universal 


| AHE constant demand for a small milling machine, 


is unnecessary to go into details as to the numerous 
applications of such a dividing head. Its usefulness is 
extraordinary, and a few specific applications are being 

shown herewith. 
In Fig. 31, for instance, is shown the milling machine 
in the operation 





dividing head. 
Under the direc- 
tion of Major 
Earle Bucking- 
ham such a ma- 
chine has been 
turned out by the 
Pratt & Whitney 
Co. It is shown 
in the accompany- 
ing illustrations. 
In order to indi- 
cate the small size 
of the machine in 
eontrast with the 
operator, there is 
reproduced in Fig. 
29 the operator 
and his machine, 

A view of the 
entire machine is 
also given in Fig. 
30, which shows 
the milling ma- 
chine set up for 
cutting 45-deg. 
teeth in a small 
helical gear. The 
new dividing head 
is in all essentials 
similar to the spi- 








of graduating a 
scale by means 
of the spiral head 
geared to the feed 
screw of the table. 
In Fig. 32 the di- 
viding head is 
shown set up for 
differential index- 
ing. In Fig. 33 
‘ the dividing head 
is shown set up 
for milling flutes 
in a twist drill. 
The reader must 
keep in mind that 
this is the picture 
of a small ma- 
chine, the spiral 
head of which has 
a swing of only 
3.625 inches. In 
Fig. 34 the spiral 
head is shown in 
position for mill- 
ing the end teeth 
of a small milling 
cutter. In Fig. 35 
the spiral head is 
shown for index- 
ing and milling 


— eel 


a 
“—_ 


. 








ral heads built by 
the Brown & 
Sharpe Manufac- 
turing Co. The spindle is made similar to the spindle 
of the Pratt & Whitney bench lathe and of the milling 
machine proper, and the same collets fit the milling 
machine, the bench lathe, and the spiral head. The 
footstock center is adjustable in height. Brackets are 
supplied to mount the necessary gears which have the 
same numbers of teeth as used by Brown & Sharpe, 
so that the B. & S. tables can be used throughout. It 


FIG. 29—UNIVERSAL BENCH MILLING MACHINE BUILT BY THE 
PRATT & WHITNEY CoO. 





the teeth ina 
small bevel gear. 
In Fig. 36 the 
spiral head is shown in a vertical position, as its swing 
is too small to mount the gear in a horizontal position. 
A support must, of course, be placed under the rim of 
the gear at the cutting point. 

In Fig. 37 the machine is shown set up for straddle 
milling the square head of a bolt, the bolt being held 
in a fixture which takes the standard collets. 

In Fig. 38 is shown a slitting saw and the work 
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Pie I—GRADUATING A SCALE BiG 

ILLING END TEETH IN CUTTER 
MILLING A BOLT HEAD FIG. 38—SLITTING FIG 
i] USING THE VERTICAL HEAD. FIG. 42—UNIVERSAL VISE 
BUSHIN« FIGS. 45 AND 46—USING THE SLOTTING 
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CUTTING A 
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strapped on the table, clearance for the saw being fur- 
nished by the T-slot of the table. 

In Fig. 39 is shown a right-angle adapter, on which 
is mounted the spiral head for drilling holes spaced 
120 deg. apart in a small coupling. 

In Fig. 40 is shown the spiral head in place and 
the vertical head mounted on the main spindle in the 
operation of cutting a cam. The tables prepared by 
Brown & Sharpe for cam cutting can be used for this 
operation, 

The vertical head is again shown in a routing oper- 
ation in Fig. 41, the work being held in a vise. 

In order to avoid the use of special angle cutters, 
we have developed a small universal vise, somewhat 
on the lines of the well-known universal vise of Brown & 
Sharpe, and which is shown in Fig. 42. The vise proper 
is mounted on a base provided with a circular T-slot, and 
the main base is also equipped with such a circular 
T-slot. The vise is shown in position on the milling ma- 
chine in Fig. 43. It was made for us by the Waltham 
Machine Works. 

In Fig. 44 there is shown a long bushing, in which 
a keyway is being milled by means of an internal mill- 
ing tool operated directly from the spindle. The 
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bushing is held in the universal vise, which is mounted 
on the right-angle adapter. 

We have found it necessary to devise for our milling 
machine a universal slotting attachment, which was 
jointly worked out and built for us by the Waltham 
Machine Works. It has an adjustable stroke of a little 
more than one inch maximum. It is shown on different 
operations in Figs. 45 and 46. 

In closing this series of descriptive articles, it may 
not be amiss to point out that naturally the cost of 
the small high-grade tools described is not inconsider- 
able. However, if a broader market is created for 
them, the cost of production will be reduced, there 
being no doubt in the writer’s mind that the operators 
who have become familiar with such small tools, and 
who have to do extensive small work, will soon become 
greatly fascinated with the ease and convenience offered 
by them. There is, besides, the great field for the 
ever-increasing number of people who do some experi- 
mental work of their own, in which case the machines 
can be installed in office buildings, and even in houses, 
without the necessity of expensive foundation work. 
Though not well suited for production work, accurate 
experimental work can be done on them to advantage. 
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Tool Room Troubles 
By A. H. KINGSBURY 


Crucible Steel Co. of America, Atha Works, Harrison, N. J. 

OSSIBLY the most frequent cause of tool room 

trowbles is primarily in the improper selection of 
the steel. In deciding this question to the best advan- 
tage, a careful consideration should be made of the 
work accomplished. 

If the tool maker or designer does not have at least 
a working knowledge of the characteristics of the vari- 
ous tool and alloy steels available, or the proposition 
is one with-which he is not thoroughly familiar, he can 
generally obtain the necessary information from the 
steel manufacturers, though in some instances the mak- 
er’s experience will not allow him to state definitely 
just how the steel will perform under all conditions 
when it is in the finished tool. However, in making 
this choice the tool maker may find some assistance in 
the following questions: 

1. What are the physical characteristics of the metal to 
be cut or otherwise worked by the tool? Is it soft, hard, 
soft and tough, medium and tough, hard and tough, or will 
it have an abrasive action on the cutting edge of the tool? 

2. Does the work planned necessitate an ordinary carbon, 
extra carbon, or alloy tool steel? Can initial hardness in 
the steel be sacrificed to gain toughness ? 

3. Does the class of work demand a deep hardening steel ? 
Is there danger of the tool sinking and consequently crack- 
ing under pressure, when made from a shallow hardening 
steel? 

4. How much size change is permissible in hardening” 

5. At what speeds will the steel be required to work? 

In answer to questions 1 and 2 for soft materials 
where toughness is not a factor, a hard steel should be 
used, and while most of this class of work can be 
satisfactorily accomplished by using a carbon steel, 
tungsten tool steels will generally give much longer 
service. For hard steel the same is true, but the dif- 
ference between the length of service obtained by using 
one of the tungsten steels is much greater than where 


Abstract of a paper presented before the New York chapter of 
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soft material is to be cut. For soft and tough cutting, 
a softer or tougher tool steel will show up to advantage 
though a harder steel may be used to a better advan- 
tage, if the drawing is sufficient to produce the maxi- 
mum toughness obtainable with the necessary hardness. 
For hard and tough steels, alloy tools work to the best 
advantage, particularly the tungsten or chromium- 
tungsten steels, which develop a very hard close grain. 
This condition naturally enables them to resist wear 
and abrasion better than a steel which does not have 
this characteristic developed to the same degree. It is 
not intended to imply that good carbon steels will not 
be suitable for any or all of these classes of work, but 
the fact is emphasized that tungsten tool steels wiil 
work to advantage, and in the majority of cases give 
much longer service than those steels which do not 
contain this element. In answer to question 3 it has 
been found that for most tools which have to withstand 
heavy pressures, such as dies, punches, etc., a deep 
hardening steel is recommended particularly for those 
where the metal to be worked is dense in nature, or 
hard. <A carbon steel, except in small sections will 
not harden deeply, so the use of an alloy steel is pref- 
era>le. In addition to their deep hardening character- 
isti:s these alloy steels, either chromium, chrome-vana- 
dium or chrome-tungsten, resist wearing action and 
abrasion. The oil-hardening mondeforming _ steels 
harden deeply and for many classes of punch and die 
work these steels are being used with a great degree 
of success. Another advantage gained by using this 
type of steel is that they do not change size in harde - 
ing. They do not attain, however, the intense hardness 
of some of the other alloy steels, and as a consequence 
can be used to better advantage on the softer classes of 
work. 

The steels containing 2 to 7 per cent tungsten are 
capable of remarkable abrasion resisting qualities and 
their use is an economy for finishing tools on auto- 
matic machines for most classes of work. Their dense 
close grain will enable them to cut the hardest mate- 
rials, but not at high speeds. The fact that a stee! 
contains tungsten does not necessarily make it a high- 
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speed steel, neither does it follow that the presence of 
this element will allow the tool to cut at much higher 
speeds than ordinary carbon steels, though the tungsten 
steels will last much longer on most of the materials 
at the same or slightly higher speeds and they will cut 
materials upon which carbon steels will not even start. 
Thus the chief advantage of the tungsten over the 
carbon steels is longer service between grindings, a 
better finish due to their intense hardness, close grain, 
and their ability to cut materials which are too hard 
for carbon steels and at times impossible to cut with the 
standard high-speed steels. Due to their much wider 
hardening range, the hazard of loss by overheating in 
hardening is much reduced. 

One frequently hears nearly all classes of tungsten 
steels referred to as semihigh-speed steels, but this 
terminology, the convinced, is misleading. 
The fact that the tungsten tool steels, such 
as those containing from 1 to 7 per cent tungsten, have 
their hardness breaking down points but slightly higher 
than carbon steels and much below that of both the old 
self-hardening and modern high-speed steels, would in- 
dicate the term “semihigh-speed” should be applied, if 
it is really necessary to apply it at all, to the aimost 
obsolete self-hardening steel whose hardness breaking- 
down point is about 300 deg. higher than that for the 
earbon or tungsten steels and approximately 400 deg. 
below that of the modern high-speed steels. There- 
fore, if on tungsten steel at what 


writer is 


so-called 


using a carbon or 
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might be thought to be sufficiently low speeds, the tool 
does not stand up and it is known that the proper 
conditions have been met in the treatment, do not jump 
at the conclusion that the tool has not been softened 
under the frictional heat of the chip simply because 
the edge does not show color or the softness cannot be 
felt with the file. Reduce either the speed or adopt a 
high-speed steel for the purpose and increase the speed, 
for as a rule, high-speed steels work to a disadvantage 
at carbon steel speeds. 

For this discussion the steels referred to as “tungsten 
steels” are those which contain tungsten in excess of 
1 per cent and do not come in the high-speed or “self 
hardening” steel classes. 


VANADIUM AS AN ALLOYING ELEMENT 


Vanadium as an alloying element is very active in 
changing the properties of steel. In fact, it is so ac- 
tive that its addition to the extent of even 0.15 per cent 
makes the steel to which it is added an alloy steel. 
while any of the other alloying metals have to be pres- 
ent in appreciably greater quantities to place the steel] 
in the alloy class. The addition of vanadium in correct 
proportions to a carbon steel, adds several valuable 
properties, such as increased hardness and toughness, 
both of which augment to a great extent the life of the 
tool. It also adds several other properties to steels 
which, however, are of no direct bearing on the subject 
so will not be discussed. 
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World War Hastened 


Standardization 


ANAGEMENT will be aided whenever anything is 
achieved which either reduces the cost of or in- 
production. It is therefore quite conceivable 
that anything which results in economy should be wel- 
comed by management, and it is my purpose to attempt 
to show that standardization is of very great benefit to 
management. Indeed it ‘is hard to realize anything 
which will not be materially benefited by standard- 
ization. 

The President of the Portland Cement Association 
very aptly says: “Quality and quantity standards are 
essential for the free interchange of commodities in 
commerce beyond the stage of first-hand transactions, 
in which personal observation and opinion govern. 
Progress in civilization is measured by commerce, so 
standards are at the base of civilization as well as of 
commerce.” 

The general public has been informe. through the 
press and by many able speakers of the activities in 
simplification, standardization, and elimination of waste, 
and whenever any of these activities touches on some- 
thing in our everyday life, and effects a great economy, 
we are much impressed with the desirability of extend- 
ing it to other things. 

The layman naturally asks why all this activity in 
standardization? We never heard much about it until 
after the World War. That is probably true as far as 
the layman is concerned, but the manufacturer has 
known it a long time. The World War merely hastened 
it because in a great many different it showed 
the great need for it. 
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One of the first pieces of standardization which the 
United States did when entering the war was to adopt 
only two sizes of small arms ammunition, the 30 caliber 
for rifles and the 45 caliber for revolvers and pistols. 
This proved to be one of the best decisions made during 
the war. It saved millions of dollars, avoided the kind 
of serious mistakes which so nearly wrecked the Russian 
army, and provided an interchangeability of ammuni- 
tion heretofore unknown in warfare. 

It is not generally known that the French, English, 
and Americans all had to provide miles of common water 
pipe of its own standard on the battle fronts, because 
none of them would screw into any of the others. Think 
of the money and time and maybe lives that would have 
been saved if international standardization of pipe and 
threads had been accomplished before the war. In 
many cases adapters with one end fitting American pipe 
and the other English or French were used, but these 
were most difficult to obtain, became lost, or ruined the 
end of the pipe by getting the wrong end on. 

Due to lack of standardization the Ordnance Depart- 
ment of the U. S. Army had to deal with fifteen different 
and distinct thread systems in order to furnish material 
for our allies and ourselves. It must be understood that 
our allies demanded with the consent of Congress that 
the material we furnished be interchangeable with their 
own. All this necessitated a very large amount of 
unnecessary tools, fixtures and gages, to say nothing of 
the delay caused by American engineers and workmen 
in trying to work with systems unheard of in America. 
Some idea of the amounts involved may be had when it 
is known that at the close of the war the Ordnance De- 
partment of the army had on hand in good working 
condtion 35 million dollars worth of gages, not counting 
special machinery, jigs, and fixtures. It is conserva- 
tively estimated that at least half this amount of gages 
had been worn out while making the material. 
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Repairing Locomotives in Contract Shops 


By FRED H. COLVIN 


Editor, American Machinist 





Problems of shops repairing locomotives in place of their 
regular product—Diversity in railroad practice—How Ford 
eliminated spring breakages—-Oil economy vs. repair costs 





shops busy, a number of concerns having an equip- 

ment of fairly large machine tools, have taken 
contracts for the repairing of locomotives for the vari- 
ous railroads. Some of their experiences are interest- 
ing in a number of ways. One well known firm with a 
large shop, good crane equipment and a goodly supply 
of large machine tools, has gone into the work quite 
extensively. At the time of my visit it was overhauling 
locomotives from nine different railroads. 

Having a well equipped time study and planning 
department, all the main items of repair are scheduled 
and a price made on each item. The inspector for the 
railroad decides which parts are to be repaired or re- 
placed. Then the work is done accordingly and the 
bill rendered for these items. It is safe to say that 
this gives most railroads a better idea of actual unit 
cost than they have ever had before. 

The locomotives go into a large shop which was built 
for ordnance, and are here stripped and the parts 
cleaned in lye tanks. After inspection they go to the 
different departments for repairs or replacement. And 
these repairs show very clearly the great diversity of 
practice on different roads, each of course, contending 
that its method is best. 


| VOR SEVERAL reasons, one of which is to keep the 


MANY KINDS oF HUB LINERS 


Taking hub liners on driving wheels as a shining 
example of this diversity, we find three kinds of plates 
let into the driving wheel hubs—cast iron, stee] and 
brass. The ‘fastenings are made in various ways, 
usually by patch bolts with their beveled heads fitting 
into holes countersunk in the liners. Some hub liners 
are held by screw studs with the heads riveted over, 
while still others are held by pins or dowels driven into 
holes in the hubs and the heads riveted over as before. 
In a few cases the rings are “tacked” around the edges 
with a welding torch, and in some instances a float- 
ing liner ring has been used. The only real uniformity 
with the inserted rings is that they are all made in 
two parts so that they can be put around the axles with 
the wheels in place. 

Two roads lift the axles up on end and cast the hub 
liners in place. One road uses babbitt and the other 
brass. Many are skeptical as to casting the hub liners 
being good practice, owing to the effect of the expansion 
on the wheel fit on the axle, due to the heat of the 
molten metal. 

A somewhat similar difference is noted in the method 
of making driving boxes. A few, and only a very few, 
are casting the crown brass and hub, or wear plate, 





right into the steel driving box casting, with excellent 
results even on heavy power. The great majority, how- 
ever, still slot or shape out the box for the crown brass, 
shape or turn the crown brass to fit, and force it in. 
And then, many proceed to take a chance at loosening 
the crown brass in the box by casting the hub, or wear 
plate in place. Most roads use a brass plate but a few 
use babbitt, cast in place. 

A number of roads use a brass plate but pin or 
bolt it into place on the driving box much as they do 
the corresponding plate in the driving wheel. A few 
use a cast-iron plate on the driving box, usually casting 
it as a ring, or at least with a tie bar across the bot- 
tom, to hold it in shape while it is being machined. 


FoRD HUB PLATES, SPRINGS AND LUBRICATION 


In this connection, it is interesting to note that the 
method used on the locomotives of the Ford railway 
continues to give excellent results. It will be remem- 
bered that Ford driving wheels have a hardened and 
ground vanadium-steel liner in the hub and a bronze 
wear plate on the box. A number of these liners have 
now been in service for over twenty months, which 
means over 160,000 miles run with a lateral wear of 
approximately * in. It isn’t a cheap job to start with, 
but the locomotives stay on the job. 

The new automobile-steel springs, which go on every 
Ford locomotive as fast as it comes into the shop, have 
completely eliminated the spring breakage. Tire wear 
is the first thing that now brings a locomotive back 
to the Ford shop for repairs, which means about eight 
months or 65,000 miles run, at the present time. 

Another important item in which the Ford railway 
differs from most others is that of lubrication. While 
economy is the watchword of the whole Ford organiza- 
tion, its automobile experience has taught it that a dry 
bearing is a dangerous proposition. And it knows full 
well that when you skimp your oil supply to the lowes‘ 
notch, there are going to be many times when a bearing 
will be insufficiently lubricated, if not actually bone dry. 
Furthermore, it knows that a few cents saved in oil 
may easily cost dollars in repairs, and it has not fallen 
for that particular brand of economy. 

It is fully aware of the fact that it might get along 
with a little less oil, but Tt also knows that a few 
gallons of oil, even wasted, is much less expensive than 
renewing a bearing, not to mention the loss of revenue 
from having the locomotive out of service. And the 
siren song of the oil saver hasn’t yet touched the heart 
strings of the powers that be. 

Getting back to contract shops that are repairing 
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locomotives, we find them confronted with a real prob- 
lem. It recalls the address of Herbert Flather a few 
years ago, at the convention of the National Machine 
Tool Builders’ Association, regarding the taking in of 
contract work in dull times. 

The particular contract concern referred to, put it 
something like this, “We were building a class of ma- 
chinery where the tolerances ran from one to three 
thousandths of an inch. Very few railroads demand 
or can use such close work, and we had a hard tims 
weaning our men away from our standards. And dur- 


ing this educational process, the costs ran above what 


we had estimated. Now, when we come to get back to 
our own work again, we’ve got to reverse this process, 
and re-educate our men to close tolerances. Just what 
the net result is going to be, is something of a problem.” 

In the meantime the railroads are presumably hav- 


ing an opportunity to study methods that differ from 
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any they have been accustomed to. It is not, however, 
a fair comparison between railroad and other shop 
methods, because few of the shops are equipped with 
the modern machinery adapted for railway work. And 
not knowing how long the work will last, they do not 
feel justified in investing many thousands of dollars 
in wheel lathes, axle lathes or small boring mills, and 
so forth. 

As a result we find driving boxes being bored on 
horizontal instead of vertical machines, because that is 
the equipment at hand. They are, however, bored in 
pa.rs, or even more, instead of singly. Driving wheel 
tires are turned in a blocked up engine lathe at a slower 
rate than on a modern wheel lathe, but yet at a lower 
net cost when it is considered that the investment could 
only be spread over a comparatively few locomotives. 
The experience will, however, be educational to both 
Let us hope that it will be mutually profitable. 


sides. 





——_~<>— 


More About Lacing Belts 
By M. W. EDGAR 


Detroit Belt Lacer Co 


I stated in a previous article that the endless belt 
should be theoretically the perfect belt so far as 
uniformity in strength and running qualities are con- 
cerned. This, however, holds true mainly in the case 
of belts made endless by the manufacturer, and where 
the laps and glue and general treatment of the final 
joint are identical in construction with the rest of the 
belt. These conditions rarely, if ever, occur in actual 
practice, as the joints made in service are usually of a 
much shorter lap and necessarily made with a quick 
setting glue. Time is the controlling element today. 
Practically every improvement, invention or change is 
with a view to time saving. 

Maintenance of the driving belt is of just as great 
importance as the machine itself. Maintenance is not 
only putting on the proper belt at the proper tension 
to produce the highest efficiency, but more important, 
consists of keeping the belts up to this point. To accom- 
plish this either some means of taking up the belt must 
be used such as the sliding base on motor drives, or a 
tightener to produce uniform tension, or the belt must 
be shortened. The first two methods only defer the 
time for actually shortening the belt as they are neces- 
sarily limited in action, and later the belt 
must be restored to its original length or tension by 
shortening. 3elt breakages must also be taken into 
consideration and these are apt to happen at most in- 
convenient times. In a few plants spare belts are carried 
but the expense involved is practically prohibitive in 


sooner or 


most cases. 

The art of lacing belts has taken rapid strides in the 
last few years, as the importance of this detail has 
caused expert study to be given to it. At one time the 
lacing of a belt was regarded as somewhat of a make- 
shift and many inefficient and unsatisfactory methods 
were used. Today lacing is available that develops 
almost the full strength of the belt, presents no obstruc- 
to operating under any conditions and can be 
applied by unskilled labor so quickly that the loss of 
time is almost negligible. 

Some recent investigations by a disinterested firm of 
engineers have developed a number of interesting con- 
ditions. One large company operating at high 
pressure on a 24-hr. day schedule, reports the average 


tions 


very 


1 


life of lacing to be 13 years. Another, in which the 
belts are heavily overloaded and continuous production 
vital, reports the lacing and replacement of a belt in 
45 seconds. 

To meet present conditions belts must be laced, or a 
loss of productive and, consequently, competitive, capac- 
ity be accepted, and as the importance of this require- 
ment has developed, so has the improvement in methods 
of lacing advanced, until the essential requirements and 
features of an endless belt can be duplicated at a mini- 
mum cost in materials, labor and loss of vital produc- 
tion time. 
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Bureau of Standards Tests on 
High-Speed Steels 


Two series of tests on high-speed steels have been 
completed by the Bureau of Standards and a third 
series has been outlined. The tentative program for this 
work includes performance comparisons of commercial 
high-speed steels in cutting carbon, nickel, chrome- 
nickel, chrome-vanadium, and chrome - molybdenum 
steels heat-treated in various ways. The lathe tools are 
now being prepared, and several manufacturers of 
structural steel have promised to supply sufficient mate- 
rial for the required test logs. It is hoped to carry out 
the work in such a manner as to throw some light on 
the ease of machining various alloy steels heat-treated 
to show equal hardness. 

A set of high-speed steels of special ‘composition is 
also being prepared in the high frequency induction 
furnace, as it is planned to test steels having quite 
different chemical composition from present commercial 
types, to determine the effects of added elements to the 
usual chrome-tungsten-vanadium steels. 

In order to supplement tests already carried out on 
“flaky” high-speed steels, thermal analyses were made 
of twelve samples intentionally flaked by repeated 
quenching. No marked difference in the thermal ar- 
rests were observed, except in one case. Samples 
quenched three times from either 1,260 or 1,350 deg. C 
showed no evidence of the Ac, transformation on re- 
heating, whereas steel which was first quenched from 
either of these temperatures once, twice, or five times, 
clearly showed this transformation at about 423 deg. 
Centigrade. 
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Where Machine Tools Are Made 


The American Tool Works Company 


Original company (Lodge, Barker & Co.) founded 1880 
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Fig. 1—Automatic Turning Machines 


Fig. 2—Battery of Grinding Machines 
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Fig. 3—Automatic Grading Machines 
Fig. 4—The Inspection Department * 
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Twenty Years Ago and Now 
In: Automobile Design 


In Figs 1 are shown five ancient motor cars lined 
up for the start of a race held recently at Stevens 
Institute, Hoboken, N. J. They are: Panhard 
Levassor, 1900; De Dion Bouton, 1900; Charron, 
Girardot et Vogt, 1899; Darracq (age unknown) ; 


and Ford, 1904. 

That the Ford won was not altogether an un- 
expected result. In Fig. 2 may be seen the winning 
car and its driver who is being congratulated by 
the President of Stevens, Alex C. Humphries. 

What a contrast between the ancient chariots and 
the new type of French racing car shown in Fig. 3, 
designed to offer the least resistance to the air. The 
cars shown appeared in the races held at St. Antoine 
du Rocher. , 
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The Mechanical Engineering of Manage- 
ment in the Metal-Working Trades 


By ROBERT T. KENT 


Consulting 


Engineer 





Good mechanical engineering essential to good management—Correctly 
designed product, proper arrangement of plant, carefully selected 
equipment and sound methods necessary for economical production 





r HE OBJECT of this paper is to show that, in the 
metal-working industries, before the best man- 
agement can be attained it must be preceded by 

good mechanical engineering. This engineering applies 

to the product, the plant, the equipment, and the 
methods. 

A product designed in accordance with the principles 
of good engineering can be made with a minimum of 
machine operations, which in turn means fewer ma- 
chines, lower capital investment, lower labor costs, less 
supervision, all of which are indications of good man- 
agement. Similarly, the plant which has been adapted 
to its product can manufacture at less expense and with 
fewer problems of management than the plant not so 
adapted. It is obvious that the problems of manage- 
ment are simplified where the equipment is so selected 
and maintained that machine operations can be per- 
formed in a minimum of time and with few or no 
interruptions due to breakdowns or other delaying 
emergencies. 

ENGINEERING PRELIMINARIES TO TIME STUDY 

Management has in the past ten years become sym- 
bolized by certain mechanisms. Among these are time 
studies, routing or order-of-work schemes, stores sys- 
tems, piece-work, premium, or bonus plants for wage 
payment, etc. These, in one form or another, may be 
quite necessary to the best management in the plant. 
Their presence, however, does not necessarily indicate 
that good management exists, Unless the foundation 
is solidly laid for the use of these mechanisms of man- 
agement, their presence may do more harm than good. 
It is the confusing of the idea of management with the 
means of carrying out this idea that has been respon- 
sible for many of the so-called failures of scientific 
management. As an example, time study and rate 
setting may be cited. When the attention of manufac- 
turers first became focused on the problems of manage- 
ment, time study, with piece or premium rates set there- 
from, was the most spectacular phase of the new 
movement. 

Many manufacturers seized on it as the solution of 
their troubles, and with little understanding of its 
fundamentals, put a man with a stop watch in the shop 
to study the operations as they then were performed, 
and to adjust rates of pay as a result of the studies. 
No attention was paid to the preliminaries that should 

Abstract of paper presented before the Management Division of 


e American Society of Mechanical Engineers at the Annual 
leeting, New York, December 3 to 6. 


precede the time study itself, nor to the other equally 
important phases of management which are necessary 
to the promulgation of its results. It is hardly neces- 


‘sary to dwell on the disastrous effects of such a policy. 


Before time studies which are of any value whatever 
can be made in the average metal-working plant, there 
are many things to be done which lie in the domain of 
engineering and shop practice. There is little use in 
making time studies in operations when the methods 
are wrong, or the machines are in poor condition or im- 
properly operated. Operation times from such studies 
are worse than useless and are sure to lead to trouble 
later. It should be remembered that time study is, in 
effect, a laboratory experiment, and that no experiment 
is worth while if the conditions under which it is made 
cannot be reproduced at any time. To insure accuracy 
in time studies we must have the machines in perfect 
order, the cutting tools made to given standards, ade- 
quate power, and high-class operation. The first three 
items are distinctly up to the engineer. 

Assuming that the time studies have been made un- 
der the proper conditions, their results will be of little 
value unless these conditions are reproduced through- 
out the shop. Results obtained with a certain set of 
cutting tools, supplied with adequate power, cannot be 
duplicated on a machine with different tools and a 
deficiency of power. Here again the engineer must 
function before the mechanism of management may be 
successfully applied. 

No less an authority than Frederick W. Taylor laid 
down the following sequence to be followed in the in- 
stallation of scientific management: 


a—FEstablish a stores system 

b—Perfect the product 

c—Put the shop equipment in proper condition 

d—Organize and train a maintenance department 

e—Develop the functional organization and the routing 
system 

f—Make time studies and set rates 





It is a sorry fact that too often this sequence has been 
reversed, and that time studies have been started 
before adequate preparation for them has been made. 


ENGINEERING ON THE PRODUCT 


The design of the product exercises no little influ- 
ence on the management problem. Primarily, the 
design must be such as to make the product readily 
salable in competition with the product of other manu- 
facturers. This condition having been fulfilled, every 
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change in design that simplifies the process of manu- 
facture simplifies the management of the plant. It is 
quite obvious that a product requiring many individual 
parts, and a large number of sub-assemblies is much 
more difficult to route through the shop than the prod- 
uct of few parts. 

The problem of the mechanical engineer, then, is to 
first ascertain whether or not the design can be im- 
proved from the standpoint of fewer parts, and sec- 
ondly, whether the design of the individual parts is 
such as to permit of the minimum number of machine 
operations. It must be remembered that every addi- 
tional operation, be it machine or hand work, requires 
in the well-managed shop a job ticket, a piece or 
premium rate, a place on the shop schedule, and the 
necessary timekeeping, cost, and payroll records. Dimin- 
ishing the number of operations automatically reduces 
..the-labox.of management. Furthermore, such reduction 
in the number of operations will increase the shop 
capacity with a minimum of capital expenditure. 


ENGINEERING IN THE PLANT 


Good management is frequently hampered by faulty 
plant arrangement. Various departments may be so 
lecated in reference to each other as to necessitate long 
hauls of material in process, and often much retracing 
of the path. Inadequate transportation facilities, such 
as lack of cranes and hoists, too few trucks, or trucks 
of improper type, add to the difficulty of moving work. 
It must be remembered that every movement of work 
in the shop increases the difficulty of supervision and 
management, and slows down production. A prolific 
field for the mechanical engineer in management is the 
study of the plant layout, and the arrangement of its 
facilities in the most convenient form. Then, too, in 
the various departments themselves there may be large 
opportunity for good engineering. Machines are often 
so placed that the operators are in awkward positions, 
that it is difficult to get work into or away from them, 
that the lighting of them is poor, that they interfere 
with one another, etc. All these things prevent maxi- 
mum production. 

The question of power bears an intimate relation to 
production and management. This subject meai:* more 
than the power plant; it means power actually available 
at the cutting tools. This takes us back through the 
machine gearing, the belts and countershafts, lineshafts 
and motors to the generators, engines and boilers. 
Unless we can deliver to the tool the full amount of 
power required by it, we are, from the management 
standpoint, going to do one of two things. We are 
going to set a standard of performance for the shop 
that it can attain only at infrequent intervals and 
under exceptionally favorable conditions. This means 
that we will fool ourselves in making schedules and 
promising deliveries, and we will also be in trouble 
with the men due to the setting of times on jobs which 
they cannot meet. Or, on the other hand, we will set 
a standard that can be met, but which is much below 
the standard possible with adequate power available. 
This is unfair to the company and may result in higher 
prices with consequent loss of business. 

Proper maintenance not only reveals the causes of 
lack of power, but frequently prevents these causes 
from occurring. It may therefore be proper to list a 
few of the causes of inadequate power that have come 
under the author’s observation, and which were re- 
moved by the establishment of a proper routine of main- 
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tenance. These included lack of tension in belts, belts 
too light for the machinery, excessive lineshaft friction 
—remedied by the substitution of roller bearings; ma- 
chine gearing too light for the duty imposed on it; 
variations in voltage due to improper power-plant oper- 
ation; the driving from the same lineshaft of machines 
requiring a relatively constant amount of power and 
of machines taking heavy drafts of power at more or 
less frequent intervals. 

There is another feature of maintenance which 
should not pass unnoticed. Nothing upsets production 
so much as equipment failures. The cost of a belt 
breaking during working hours far exceeds the cost of 
repairs to the belt. It includes the cost of idle equip- 
ment, of the wages of idle mechanics while repairs are 
being made, and, perhaps most important of all, the 
loss of production and the disruption of the shop 
schedule. The same remarks apply to all other equip- 
ment failures. It is worthy of note that equipment 
failures seldom occur where regular maintenance is a 
part of the shop routine. Maintenance provides for 
preventive repairs, and insures against breakdowns. 
It may be set down almost as an axiom that shop 
maintenance is one of the fundamentals of good shop 
management. 


METHODS AND EQUIPMENT 


The function of the mechanical engineer in laying 
the foundation for good management is first to devise 
the best method possible to accomplish the desired end, 
and then to provide the equipment which will best 
carry out that method. In the case of a new shop, or 
a shop with ample funds for changing existing equip- 
ment, the task is comparatively simple. Where, how- 
ever, the engineer is limited to the equipment on hand 
his ingenuity may be severely taxed. Nevertheless he 
can accomplish much with a comparatively small ex- 
penditure of funds. If a change in method is proposed 
it must stand the test that the economies effected 
thereby will pay the cost of the change in a reasonable 
time, and the new method thereafter return a profit 
on the investment. The return on the investment need 
not necessarily result from a lower cost of doing the 
work. It may come from releasing equipment that can 
be put to more profitable use. 

Neglect of such small details as shape of cutting 
tools and their proper hardening have an astounding 
effect on production. The time for completing jobs on 
lathes has been held by the operators, time and again, 
to be too low. Investigation has revealed that they 
were using tools not ground or heat-treated in accord- 
ance with the standard used in setting the time. This 
indicates the necessity of central toolrooms for stand- 
ard grinding and heat treating the tools, and the deter- 
mination by the engineer of what these standards 
shall be. 





New Italian Patent Law 


The Chamber of Commerce of Milan calls attention 
to those interested to the royal decree of July 29, 1923, 
published first in the Gazetta Ufficiale of September 29 
which brings thereto certain modifications in the law 
granting Italian patents as affecting the law of October 
30, 1859, hitherto in force. 

The description of the patent must henceforth be 
made in the Italian language, the faculty of using 
French being thus abandoned. 
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Progress Report on the Present Status and Future 


Problems of the Art of Cutting Metals 





Prepared by Clarence A. Beckett, Secretary of the A.S.M.E. 
Special Research Committee on the Cutting and Forming of 
Metals—Presented at the Annual Meeting, December 1923 





HE various terms used in the Art of Cutting 

Metals and about which there is such a wide 

diversity of opinion, should have a positive defini- 
tion and a statement of their relative information in 
this field. We are therefore listing the more important 
terms that have come into use and whose definition is 
more or less a matter of personal opinion: namely, (a) 
“Machinability” of work, (b) “Cutability” of tools, (c) 
“Lubrication,” (d) “Cooling,” (e) “Durability” (En- 
durance) of tool, (f) “Hardness” of tocl and work, 
and (g) Tool Performance. 

II. State of the art in the design of cutting tools 
and its relation to the character of the work produced 
and the time required. Pars. 1 to 28. 

III. Progress made to date in the Art of Cutting 
Metals, and the value of the following factors: 

a Material composing the cutting tool. Pars. 29 to 35. 

b Material used in testing cutting tools. Pars. 36 to 43. 

c The design of the cutting tool. Pars. 9 to 28. 

d Performance of cutting fluids with respect to lubri- 

cation and cooling action. Pars. 44 to 54. 

IV. Present practice and methods of testing cutting 
tool materials and materials to be cut. 

V. Problems to be considered for research work. 
Recommendations of Committee. Pars. 55 and 56. 

VI. Methods of financing the research problems that 
are to be taken up in the order in which the industry 
needs them most. Pars. 58 to 61. 

VII. Summary of research work on the Art of Cutting 
Metals, giving methods employed by different experi- 
menters. Pars. 62 to 157. 

VIII. Bibliography of the subject. 
Par. 56. 


See statement, 


THE STATE OF THE ART IN THE DESIGN OF 
CUTTING TOOLS 


1 The state of the art in the design of cutting tools 
and its relation to the character of the work produced 
and the time required, is practically where Dr. Taylor 
left it twenty years ago. 

2 The following, broadly speaking, are the four objects to 
be kept in mind in the design of a standard tool. 

a The necessity of leaving the forging or casting to be 
cut with a true and sufficiently smooth surface; 

b Removing the metal in the shortest time; 

c The adoption of that shape of tool which shall do the 
largest amount of work with the minimum combined 
cost of grinding, forging and tool steel; 

d Ready adaptability to a large variety of work. 

3 However, as we go further into this subject the nature 
of the conflict between these four objects and of the sacrifice 
which each element is called upon to make by one of the 


others is apparent. To illustrate the nature of these com- 


promises: 


4 Generally speaking, we have been obliged to adopt as 
our standard shape a tool which can be run at only about, 
say, five-eights of the cutting speed which our knowledge of 
the art and our experiments show us could be obtained 
through another tool of entirely different shape if no other 
element than that of cutting speed required consideration. 


5 We have been obliged to sacrifice cutting speed to se- 
curing smaller liability to chatter; a rather truer finish; a 
greater all-round convenience for the operation in using the 
tool; and a comparatively cheaper dressing and grinding. 
The most important of the above considerations, however, is 
the freedom from chatter. 


6 On the other hand, we have been obliged to adopt a 
rather more elaborate and expensive method of dressing the 
tools than is usual in order to provide a shape of tool which 
allows it to be ground a great many times without redress- 
ing, and also in order to make a single Taylor-White heat 
treatment of the tool last longer than it otherwise would. 
And again, the shape of the curve of the cutting edge of the 
tool which we have adopted—first, to insure against chatter, 
and second, for all-round adaptability in the lathe—calls for 
much more expense and care in the grinding than would be 
necessary if a more simple shape were used. This necessi- 
tates in a shop either a specially trained man to grind the 
tools by hand to the required templets and angles or prefer- 
ably the use of an automatic tool grinder.’ 


7 Now, keeping the four objects mentioned above in 
mind, let us consider the elements affecting the cutting 
speed of tools in the order of their relative importance. 


8 The cutting speed of a tool is directly dependent upon 
the following elements. The order in which the elements 
are given indicates their relative effect in modifying the 
cutting speed, and in order to compare them, we have writ- 
ten in each case figures which represent, broadly speaking, 
the ratio between the lower and higher limits of speed as 
affected by each element. These limits will be met with daily 
in machine-shop practice. 

a The quality of the metal which is to be cut; i.e., its 
hardness or other qualities which affect the cut- 
ting speed. 

Proportion is as 1 in the case of semi-hardened steel 
or chilled iron to 100 in the case of very soft low 
carbon steel. 

b The chemical composition of the steel from which 
the tool is made, and the heat treatment of the tool. 

Proportion is as 1 in tools made from tempered car- 
bon steel to 7 in the best high-speed tools. 

ec The thickness of the shaving; or, the thickness of 
the spiral strip or band of metal which is to be re- 
moved by the tool, measured while the metal re- 
tains its original density; not the thickness of the 
actual shaving, the metal of which has become 
partly disintegrated. 

Proportion is as 1 with thickness of shaving 4 of 


10n the Art of Cutting Metals, Frederick W. Taylor, Trans 
A. S. M. E., vol. 28 (1907) pp. 101, 102 
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an inch to 34 with thickness of shaving «: of an 

inch. 

d The shape or contour of the cutting edge of the tool, 
chiefly because of the effect which it has upon the 
thickness of the shaving. 

Proportion is as 1 in a thread tool to 6 in a broad- 
nosed cutting too. 

e Whether a copious stream of water or other cooling 
medium is used on the tool. 

Proportion is as 1 for tool running dry to 1.41 for 
tool cooled by a copious stream of water. 

f The depth of the cut; or, one-half of the amount by 
which the forging or casting is being reduced in 
diameter in turning. 

Proportion is as 1 with 4-in. depth of cut to 1.36 with 
j-in. depth of cut. 

g The duration of the cut; i.e., the time which a tool 
must last under pressure of the shaving without 
being reground. 

Proportion is as 1 when tool is to be ground every 
14 hours to 1.207 when tool is to be ground every 
20 minutes. 

h The lip and clearance angles of the tool. 

Proportion, is as 1 with lip angle of 68 deg. to 1.023 
with lip angle of 61 deg. 

4 The elasticity of the work and of the tool on account 
of producing chatter. 

Proportion is as 1 with tool chattering to 1.15 with 
tool running smoothly. 


DESIGNS OF TOOLS USED BY DIFFERENT EXPERIMENTERS 


9 Taking these elements as a base and knowing that 
more might be added, it is well to consider what sizes 
and shapes the different experimenters have used or 


developed. 

10 Taylor Tools Used on Trials. Size varied, Feed 
and speed varied. Lip angles as follows: 

Chilled iron or semi-hardened steel, 86 to 90 deg. 

Tire steel (back slope, 5 deg., side slope, 9 deg.) , 74 deg. 

Mild steel, 61 deg. 

11 The following are the conclusions arrived at regarding 
the angles at which tools should be ground: 

a For standard tools to be used in a machine shop for 
cutting metals of average quality: Tools for cutting cast 
iron and the harder steels, beginning with a low limit of 
hardness, of about carbon 0.45 per cent, say, with 100,000 
lb. tensile strength and 18 per cent stretch, should be ground 
with a clearance angle of 6 deg., back slope 8 deg., and side 
slope 14 deg., giving a lip angle of 68 deg. These angles 
are used in the tools illustrated on Folder 5, Figs. 2la and 
25e. 

b For cutting steels softer than, say, carbon 0.45 per cent 
having about 100,000 lb. tensile strength and 18 per cent 
stretch, tools should be ground with a clearance angle of 6 
deg., back slope of 8 deg., side slope of 22 deg., giving a lip 
angle of 61 deg. These angles are used in tools illustrated 
in Folder 5, Fig. 25b. 

e For shops in which chilled iron is cut a lip angle of 
from 8&6 deg. to 90 deg. should be used. 

d In shops where work is mainly upon steel as hard or 
harder than tire steel, tools should be ground with a clear- 
ance angle of 6 deg., back slope 5 deg., side slope 9 deg., giv- 
ing a lip angle of 74 deg. 

e In shops working mainly upon extremely soft steels, 
say, carbon 0.10 per cent to 0.15 per cent, it is probably 
economical to use tools with lip angles keener than 61 deg. 

f The most important consideration in choosing the lip 
angle is to make it sufficiently blunt to avoid the danger 
of crumbling or spalling at the cutting edge. 

g Tools ground with a lip angle of about 54 deg. cut 
softer qualities of steel, and also cast iron, with the least 
pressure of the chip upon the tool. The pressure upon the 
tool, however, is not the most important consideration in 
selecting the lip angle. 

h In choosing between side slope and back slope in order 
to grind a sufficiently acute lip angle, the following con- 
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siderations, given in the ofder of their importance, call for 

a steep side slope and are opposed to a steep back slope: 

1 With side slope the tool can be ground many more 
times without weakening it. 

2 The chip runs off sideways and does not strike th« 
tool posts or clamps. 

3 The pressure of the chip tends to deflect the tool t 
one side, and a steep side slope to correct this by 
bringing the resultant line of pressure within th« 
base of the tool. 

4 Easier to feed. 

5 The following consideration calls for at least a cer- 
tain amount of back slope: An absence of back 
slope tends to push the tool and the work apart, 
and therefore to cause a slightly irregular finish 
and a slight variation in the size of the work.’ 


12: Breckenridge and Dirks’ Tests of High-Speed Tool 
Steel. The shape of the tools used in these trials con- 
formed to those recommended by Prof. J. T. Nicolson 
who says: “Tools should therefore be ground for maxi- 
mum endurance in the cutting of cast iron in ordinary 
shop practice so that their true cutting angles are about 
81 deg.; or if they are allowed 6 deg. clearance for work- 
ing on the level of the lathe centers, they should have 
an included angle of 75 deg.” 

13 Therefore the tools selected were: 

Sizes: 3 in. by 1 in., ? in. by 1 in., 2 in. by 12 in. 
Front clearance angle, 123 deg. 

Top rake, 10 deg. 

Side rake, 10 deg. 

14 French and Strauss, Bureau of Standards Tria!s. 
In the experiments conducted at the Bureau of Stand- 
ards by French and Strauss the size of the tools used 
was 3 in. by 1 in. 

15 Conditions of Test: 

———Tests ru. 


1 2 3 

Desired cutting speed, (ft. per min. at 

ER errr 67 61 6 
Feed, inches per revolution........... 0.045 0.045 0.045 
Depth of cut, inches ..............0.. fs fe fa 
Tool angles (degrees) : 

NL ics dalnen sb ebe awe oe Me 6 6 6 

Ey i's a eincaws a balee ate waleun 73 8 8 

ee Se 5. kbc eeeewked eee mh 12 14 14 
OSD DEN, TRERGD cccccccvccccvcecss fs ts te 


16 Manchester Association of Engineers Trials. The 
tools used in the trials run by the association’s Lathe 


Tools Research Committee were 1!] in. by 14 in. The 
following is a summary of the first 16 trials. 
Desired cutting speed, ft. per min. at bottom of 
_ errorre rerery y et TTT eT COTE TT To ee ee 92.2 to 106 
Feed, inches per revolution ............eeee0-. 0.0625 
i Or Ce scr hanenk a: ebinann wae i 
Tool angles (degrees): 
Pe re Tere er er 6 
Ge SE chic can once s bee anseeeceuwebe bens 14} 
_ f  -| PPPPPPTTTTTTTTIT ITT reer e Tee 143 
Nose radius, imehes 2... ccc sccccccccccccccsesee | 


17 The second trials were conducted in the same 
manner as those mentioned above except that the cutting 
speed in feet per minute was increased to 115.3 
Eighteen subsequent trials were run with the following 
changes: 

{2 in. deep by 3-in. traverse 
Feed and depth of cut. ./ 3 in. deep by s-in. traverse 
("*/s in. deep by vs-in. travers¢ 
Nose radius, } in. 
Plan angles, 30 deg., 45 deg., 60 deg.. 65 deg. and 90 deg 


1On the Art 
pp. 115-116 


of Cutting Metals, Trans. A. S. M. E., vol. 28 
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18 French, Strauss and Digges Tests. The tools used 
in these tests were } in. by } in. 


Desired cutting speed, ft. per min. at bottom of cut.. 70 


Foti: SRGOR OF WOWOIUTINT 6 o.6 00 0 6'c0e 660 Kedeececee 0.028 
I 5 6555-600 decvesensespetégmes: Ys 
Tool angles (degrees) : 
DT 21.20 co01 brneekessehibndined thie ees 6 
PN eo ce ehua bothered Senebecedsebesass 8 
SE Soviet ee de SECU U Savcedladccewes 14 
ae Sen ON. Bide ide KPLGGSs shat 3 


SIZE AND PROPORTION OF THE BODY OF THE TOOL 


19 Twenty-five years ago it was perhaps the more 
general custom in this country to make the cross-section 
of the body of lathe and planer tools square,.and this 
practice still generally prevails in England and upon 
the Continent. In fact, in the report of the Manchester 
experiments, in which the tools of eight of the leading 
engineering establishments were placed in competition, 
all of the tools illustrated have square shanks. 

20 It may be said, however, that the more general 
practice in this country at the present time is to make 
the depth of the body of the tool considerably greater 
than its width. 

27 Now, considering the tables previously mentioned, 
it is evident that the design of cutting tools has changed 
very little even in the last twenty years, and that the 
tools recommended by Taylor are accepted as standards. 

28 However, one change has taken place and that is 
the chemical composition of the material used in the 
cutting tool. The tables given by Mathews on Modern 
High-Speed Steel—Am. Soc. Testing Materials, and his 
summary cover the subject very well from our view- 
point. 

[Note—Paragraphs 29-34 inclusive deal with chemical 
compositions of modern tool steels and those of 20 years 
ago.] 


MATERIAL USED IN TESTING CUTTING TOOLS 


35 One of the important factors entering into experi- 
mental work with cutting tools is the chemical com- 
position and physical properties of the material to be 
cut. On this point there is a wide diversity of opinion 
among experimenters. 

36 In the early trials of Taylor and Nicolson and 
those at Berlin a wide variation in the choige of metals 
is apparent, for mild steel, medium steel, hard steel, 
soft east iron, and chilled cast iron were all experi- 
mented with. Later we find an experimenter who recom- 
mends the use of chilled cast iron or hard steel as a 
material to be used in testing cutting tools, because of 
the fact that the tool would “fall down” quicker, and 
thereby the expenditure of both material and time would 
be lessened. 

37 We can condemn this method on the facts already 
established and known, that a tool which will perform 
in a very satisfactory manner on mild steel will not be 
at all suitable for hard steel, and vice versa. 

388 Two of the late experimenters, French and 
Strauss, chose a comparatively low-nickel steel for their 
lathe breakdown tests, while Schwartz and Flagle in 
their trials on tool temperatures used malleable iron, 
stove iron, gray iron, Armco iron, cold-rolled steel, and 
cast steel. In the latter experiments curves were plotted 
showing the average relation between temperature, rate 
of removal of metal, and energy input for the materials 
mentioned. 

39 This subject of tool temperature is one about 
which very little has been established. In their paper, 
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mentioned above, Schwartz and Flagle state it as their 
belief that the life of a given tool is a function of its 
working temperature, and hence that the temperatures 
reached under given cutting conditions in varying mate- 
rials are an indication of their machineability or cutting 
hardness; however, in these trials a lubricant or coolant 
was not used, 

40 The effect upon the cutting speed and also upon 
the cutting edge of a tool is a subject open to wide dis- 
cussion. Taylor states that a heavy stream of water 
(3 gal. per min. for a 2-in. by 2}-in tool) will increase 
the cutting speed about 40 per cent. 

41 The Manchester Committee in their trials on this 
subject used tools with } in. nose radius and 6 deg. 
clearance angle, the cuts selected being 2? in. deep by 
vz in. traverse and 7.5 in. deep by vo in. traverse. The 
‘results show that with a cooling medium the appropriate 
cutting speed is increased by about 20 ft. per min.; also, 
as far as the results go, the cooling medium does not 
appear to affect the angle of greatest durability. 

42 Both of the above experimenters are concerned 
only with water as a coolant, and it is therefore of 
interest to note Kingsbury’s observations. 


LUBRICATION AND COOLING 


43 Kingsbury’s observations. About 1895 Prof. 
Albert Kingsbury took the trouble to observe through 
a microscope the formation of a chip by the parting tool 
in a lathe, using mild steel. In this manner an impor- 
tant discovery was made. He found that a crack always 
preceded the point of the cutting tool. This crack de- 
velops in the direction of the circumference of the 
finished work below the tool. It forms the actual sur- 
face of the final work except when the tool is very dull, 
in which case this surface is rubbed or burnished by 
the tool itself. The circumferential crack which goes 
in advance of the cutting edge develops in a straight line 
for a certain distance and then turns off at 45 deg. with 
the original direction, branching out toward the sur- 
face of the chip, thus permitting the chip to unwind 
from the stock and slide out along the top of the tool. 
Immediately afterward a new crack is developed again 
in the circumferential direction, forming the next seg- 
ment of the finished surface of the cut. These segments 
are recognizable in the ordinary cross-banded finish of 
the work as left by the cutting-off tool. Now the better 
the lubrication, the narrower are these bands. 

44 Therefore Professor Kingsbury further observed 
just how the lubricant found its way between the chin 
and the top of the tool. It is sucked into the crack above 
the tool by the partial vacuum created when the crack 
first opens; the lubricant then adhering to the under 
side of the chip, serves to lubricate the passage of the 
chip over the top of the tool. It is at just this point, 
namely, on the top of the tool, that the greatest friction 
of the chip takes place, and the lubricant must have such 
properties that it will reach this surface. 

45 With a very viscous lubricant, or with a wide cut 
or with a high speed, the lubricant does not find its way 
in qguickiy enough, and under such conditions it is 
familiar practice to use some very thin lubricant such 
as soda water or thin emulsion of other non-viscous 
cutting fluids. 

46 Proposed experiments. It might be of interest to 
subject Professor Kingsbury’s conclusions to a quanti- 
tative test as well as to carry out more complete photog- 
raphic or moving picture observations of chip forma- 
tion and lubricant flow under the microscope. For the 
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capillary flow of lubricants having a constant viscosity, 
we should expect to realize the same degree of lubrica- 
tion (evidenced possibly by the same degree of finish 
in the cut) when a cut three times as wide as another 
is produced by turning the work at one-third the speed 
of the other, and so on. More generally, should we not 
expect to find an equivalent result whenever the product 
of the viscosity by the width of the cut by the speed of 
the work has the same numerical value? Proper allow- 
ance for change of viscosity due to temperature and 
pressure presents a difficult problem of course, and 
directs attention to another line of possible experiments. 

47 A second group of desirable experiments would 
consist evidently in actual determinations of the tem- 
perature and pressure at the point of a cutting tool. It 
is specially desirable that these conditions should be 
determined under the chip on top of the tool. The 
pressures at this point are probably of the order of 
100,000 Ib. per sq. in. when cutting steel and the tem- 
peratures may be several hundred degrees centigrade. 
The possibility of measuring these temperatures by em- 
ploying the tool and the work material as parts of a 
thermocouple circuit was suggested by Dr. L. J. Briggs 
of the Bureau of Standards. Successful qualitative re- 
sults (not yet reduced to exact numerical values) were 
obtained in this way by Mr. E. W. Butzler of the Physi- 
cal Laboratory of the Bureau of Mines about six months 
ago. At this point Mr. Henry Shore, of the present 
senior class at the Massachusetts Institute of Tech- 
nology, took an interest in the problem and hopes to 
have opportunity to work on it during the next few 
months, and in fact has already made a beginning. 

48 Among recent attempts to measure the tempera- 
ture at the point of a cutting tool, may be mentioned 
those described by H. H. Schwartz and W. W. Flagle in 
a paper entitled Significance of Tool Temperatures, 
presented at the Atlantic City meeting of the Ameri- 
can Society for Testing Materials last June (address 
the Secretary at 1315 Spruce Street, Philadelphia, Pa.). 
The temperature near the cutting surface on drills was 
observed by means of thermocouples brought into the 
interior of the drill with the junction located near the 
cutting surface. 


RESEARCH PROBLEMS 


54 It is evident that this question of lubricatior and 
cooling should receive considerable attention due to its 
apparent value. However, the committee feels that 
other factors are of greater importance at present and 
lists them below in the order of their relative value. 

55 a The development of a standard method for test- 
ing tool material and material to be cut. 

b The development of a _ standard 
method. 

ce The development of standard tools. 

d The development of methods for testing tool per- 
formance. 

e The development of a method for testing cutting 
fluids (lubricants and cooling agents). 

f The formulation of a definite basis for specification 
of work material, tool material, and cutting fluids. 

g Experimental research to establish, gradually, the 
general and fundamental laws governing the relation 
between tool performance (in its several aspects) on the 
one hand, and the numerous independent variables on 
the other, such as the various factors of tool design and 
adjustment (form and rigidity of tool, side slope, back 
slope, clearance angles, etc.), speed of work, depth of 


heat-treating 
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cut, feed, nature of materials concerned (tool, work, and 
fluid), temperature, and methods of lubrication and 
cooling. 

56 The value of a bibliography on the art of cutting 
metal is well appreciated by the committee. In fact, a 
start has been made toward compiling one. The value 
of such a list, however, will be increased as manufac- 
turing firms and individuals who are doing experimental 
work send us their reports and the results of their tests. 


SUGGESTED METHODS OF FINANCING THE RESEARCHES 
TO BE PLANNED BY THIS COMMITTEE 


58 At the present time many of the machine-tool 
builders.and users and perhaps all of the steel manufac- 
turers are carrying on research to some extent. While 
these researches are intended primarily to serve the 
individual commercial interests of the firms in question, 
the committee believes that much can be done to avoid 
duplication of work and its attendant delay and eco- 
nomic loss. By complete co-operation between the com- 
mittee and the industry projects will be undertaken by 
those best able to handle them and the results will be 
made available to all for the good of all. 

59 In adition to the individual firms many organiza- 
tions are already at work in this field. Notable among 
these are the American Society of Steel Treaters, the 
National Machine Tool Builders’ Association, the 
National Research Council, the Bureau of Standards, 
organizations in foreign countries, and the technical 
schools and colleges of the United States. 

60 All of these organizations will have from time to 
time funds in varying amounts which they intend to 
devote to studies in the different parts of this field. The 
Committee hopes to be able to so serve these organiza- 
tions that these moneys will be wisely expended for 
the good of the greatest number. The A.S.S.T. secures 
funds for research from its contributing memberships. 
The members of the N.M.T.B.A. are more and more 
realizing the dollars-and-cents value of research to their 
industry. Through the Bureau of Standards certain 
limited Government funds become available for use on 
this subject, and in addition members of the regular 
staff make studies for the various Government depart- 
ments. In the past many of our technical schools have 
been supplied with funds by individual firms or groups 
of firms for researches on specific parts of this subject. 
The Committee hopes to assist in this work by sugges- 
tion and by contributing data, and in turn to be per- 
mitted to disseminate the results. 

61 It may reasonably be expected that a show of 
results accomplished by the Committee will in time 
bring about direct contributions to the A.S.M.E. from 
some of its generous friends for the support of this 
particular research work. In the absence of such needed 
funds it is submitted as the opinion of this Committee 
that the Society can foster, direct, and co-ordinate such 
work, wherever done, by co-operating with the societies, 
institutions, and firms doing research work. In this 
manner we may reduce duplication of effort and assure 
maximum results from such funds as are available. 
Where the necessary funds for any particular project 
recommended for research are lacking, the Society 
through a properly constituted committee might with 
propriety undertake the solicitation of contributions 
for that specific purpose. 

{[Note—An interesting historical review follows. Com- 


plete copies of the report may be secured from the Secre- 
tary, A. S. M. E., 29 West 39th St., New York.] 
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Recommended Practice for the Design 
of Worm Gearing 





Reduction of number of worm gear hobs carried 
in stock—Provision made for using hobs already 
in existence—Recommendations for new designs 





American Gear Manufacturers Association in offer- 
ing this recommended practice to try to reduce in 
number the worm gear hobs which are carried in stock 
by the various member companies. It is well known 
that there are hundreds, and perhaps thousands, of 
hobs in use when most all cases would be covered if 


[ IS the object of the Worm Gear Committee of the 
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FIG. 1—A.G.M.A. RECOMMENDATIONS FOR FUTURE 
DESIGN OF STANDARD WORM GEARS IN THE 
GENERAL INDUSTRIAL RANGE 

Single and Triple and 
Terms Symbols Double Quadruple 
og ee See 
Circular pitch........ er ee a ey 
Pitch diameter. ....... D VX 0.3183 P72 NX 0.3183 P, 
Throat diameter...... Dr D + 0.6366 Pe D +0.573 P, 
Outside diameter...... Do Dr + 0.4775 P. Dr +0.3183 P, 
Hub diameter........ Du 1.875 Dp 1.875 Dp 
nnn eee GRE AO ee 
Reyway.......... > ae A.G.M.A Standard 
Pub femeth.......... Hy 1.5 Dg 1.5 De 
| SES SEA aay F 2.38 P2-+0.25 2.15 P.+0.2 
Hub projections. .... . Hp {De } Dp 
Radius of face... ..... rr 0.8817 P-+0.55 0.9135 P.+0.55 
Radius of rim........ TR 2:2 Fo 0.55 2.1 Pe + 0.55 
Center distance Si (D+4)0.5 (D + 4) 0.5 
Radius at edge of face.. R, + Pe i P- 


these thousands were reduced to hundreds, and the com- 
mittee’s report not oniy makes recommendations for 
new designs but also makes recommendations for use in 
connection with hobs already in existence which might 
not be just right for the recommendations as made by 
the committee. 

The tables, given in conjunctian with Figs. 1 and 2, 
offered and recommended for the design of worm gear- 





Adopted at fall meeting of American Gear Manufacturers As- 
gwociation, October, 1923, 


ing, represent an endeavor to compromise in a com- 
mercial, practical and scientific manner, those elements 
of design and manufacture that affect the efficient per- 
formance of worm gearing that is used for average 
ordinary industrial service. 

In studying the problem of standardization of worm 
gearing. it was found advisable to divide the gearing 
into groups and the group covered by these present 
recommendations may be defined as follows:— 


EARORP POOENES osc ccccccccccescocess j-in. P to 2-in. P 
Multiplicity of threads.........eese. Single to quadruple 
Gee SE, dwanec ds bascccseceonsses 10 to 1 to 100 to 1 


This group includes the worm gearing demanded by 
the trade for general commercial uses, where the gear- 
ing is furnished without bearings or housings and does 
not include the gearing of units, shaft worms, smaller 
or larger pitches than that mentioned, worms having 
more than four threads, gear ratios greater than or less 

















| 
>hp ai ota ae ne faeces hp k 
Ke ----------- ~ pn woo -------- > 
FIG. 2—A.G.M.A. RECOMMENDATIONS FOR FUTURE 
DESIGN OF STANDARD WORMS IN THE 
GENERAL INDUSTRIAL RANGE 
- Single and Triple and 
Terms Symbols Double Quadruple 
Circular pitch........ P- 5 ae 
Pitch diameter........ d 2.4Pe+1.1 27.4 Pe+1.1 
Outside diameter..... do 3.036 Pe + 1.1 2.937 Pe +1.1 
Root diameter . dy 1.667 Po + 1.1 1.741 Pe + 1.1 
Hub diameter........ dy 1.667 Po + 1 1.741 Po +1 
Bore diameter (max.).. dp 1.75 AS Pe 175 Vv Pe 
: ‘ N " N 
Face length f Pe(4 5 +2) p(s 5 + =) 
Hub projections....... Ap Pe Pe 
Hub length h f+2 Pe {+2 Pe 
Keyway width. . Kw A.G.M.A. Standard 
Keyway depth Ka raat Atma tets tn siruieere anes: A 
Addendum. . Seen, Ue 0.3183 Pe 0.2865 P, 
Normal thickness..... 0.5 Pecos 9 0.5 P.-cos 9 
Whole depth oftooth.. itd 0.6866 Pc 0.6179 Pe 
, : 1% dt 
Angle of thread. . 8 Cat @ gm Cot = -—— 
Lead Lead 
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than that specified, gearing with the axis other than 
90 deg. or where the duty required or quantity involved 
justified a further refinement of design than that used 
in the case of these general purpose worms and gears. 

In conjunction with the proportions recommended it 
is further recommended: 

(a) That the thread form to be regarded as standard will 
be the form produced by a straight-side milling cutter hav- 
ing a diameter not less than the outside diameter of the 
worm nor greater than 1} times the outside diameter of the 
worm, the sides of the cutter having an angle of obliquity 
of 144 deg. in the case of single- and double-thread worms 
and an angle of obliquity of 20 deg. in the case of triple- 
and quadruple-thread worms. 

(b) That single- and double-thread hobs may be fluted 
parallel to the axis. 

(c) That triple- and quadruple-thread hobs should be 
fluted normal to the thread angle reckoned from the outside 
diameter of the hob. 

(d) That the following linear pitches be regarded as 
standard for this group: } in., ** in., 2 in., 4 in., 8 in., 3 in., 
1 in., 14 in., 14 in., 12 in., 2 in. 


Worms of the foregoing linear pitches having one, 
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Do = O+3 a (for 20°P A. or greater) 
29 = 0*+2.75 a (for less than 20°P A.) 
Re = 4 Pe 
FIG. 3—FORMULAS FOR WHEELS ENGAGING WITH 
TRIPLE AND QUADRUPLE THREAD WORMS 


two, three and four threads give a series of 44 worms 
from which it is thought gearing for almost any ordi- 
nary service can be selected. 

The fact is recognized that in the case of worm gear- 
ing a longer period of transition from present hap- 
hazard methods of designing to standard methods may 
be expected and in order that best results may be 
obtained from existing facilities, the following recom- 
mendations are made for the use of existing hobs: 


FACE OF WHEEL 


For wheels engaging with single- and double-thread 
worms the width of face should not be greater than the) 
chord of the worm outside circle which is tangent to the; 
worm pitch circle plus one-half the linear pitch. 

For wheels engaging with worms having triple and 
quadruple threads a face width of 4 Pe less than the above 
is recommended. See Fig. 2. 


OUTSIDE DIAMETERS 


For the use of existing hobs it is recommended that the 
outside diameters of worm gears be.made larger than the 
pitch diameters by the following amounts: 

For wheels meshing with single- and double-thread worms, 

D,, D + 3.5. 
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For wheels meshing with triple- and quadruple-thread 
worms, where the pressure angle is 20 deg. or greater, 
D, = D + 3a. 
For wheels meshing with triple- and quadruple-thread 
worms, where the pressure angle is less than 20 degrees, 
D,, = D + 2.75a. 


RADIUS AT EDGE OF RIM 


In every case a radius at the edge of the wheel rim equiv- 
alent to 4 Pc. is recommended. 





Stresses in Welded Riveted Steel Tanks 


A description was given in Technical News Bulletin 
No. 71 of the work carried out at the Bureau of Stand- 
ards last winter on stresses in welded and riveted steel 
tanks under hydrostatic pressure. The results of this 
investigation have now been published as Technologic 
Paper No. 243, for sale at the Superintendent of Docu- 
ments, in Washington, at 5c. per copy. 

Four steel tanks, 4 ft. in diameter and 10 ft. long, 
made of \s-in. mild steel plates, and designed for a 
stress of 16,000 Ib. per sq.in. at 200-lb. working pres- 
sure, were used in these tests. Two of the tanks were 
butt-welded, one was lap-welded, and the fourth was 
of the ordinary lap-riveted construction. The ends of 
the tanks were spherical, having a radius of 4 feet. 

Strain gage measurements were made at various por- 
tions of the tanks and at pressure increments of 50 lb. 
per sq.in. until failure. The results of the hydrostatic 
tests proved rather unsatisfactory as a comparison of 
the relative strengths of the different types of con- 
struction. Due to secondary failures, such as leaks 
around the fittings, the possible strength of the tanks 
was not reached. In fact, the secondary failures were 
responsible for failure in each case. In one tank the 
failure was at the weld around a 2-in. pipe outlet, in 
the second at the manhole, in the third at the end 
transverse weld, and in the riveted tank at the end 
transverse riveted joints. 

The first two failures might have been obviated by 
better welding of the pipe fittings and manhole saddle 
to the shell. Extra reinforcement at the junction of the 
spherical end to the cylindrical shell would have re- 
duced the stresses at the junction where the other two 
tanks failed. 

As the results of the analysis of the deformation and 
distribution of stress in these tanks, the following gen- 
eral conclusions seem warranted: 

(1) The commonly accepted theory for the design of 
tanks is for all practical purposes sufficiently accurate, 
provided the computed stresses are not influenced by 
secondary stresses. 

(2) For thin tanks, the measured stresses, based 
upon the two-dimensional formula, are in close agree- 
ment with the design stresses computed by the com- 
mon-pressure formulas, provided the former are not 
affected by secondary causes. This conclusion is borne 
out by the results obtained at the center of the end. 

(3) Secondary stresses resulting in high stress in- 
tensities were caused by (a) faulty design of the at- 
tachment of the spherical end to the cylindrical shell, 
(b) non-conformity of the shell to an accurate circular 
section, and (c) discontinuities in the shell for the man- 
hole and fittings. These conditions may produce a pos- 
sibly dangerous condition if present near a welded or 
riveted joint or seam. 

(4) The stresses were increased by the presence of 
a seam. 
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A 30-Ft. Lathe Built in San Francisco 
in 1865 


By FRED H. COLVIN 


Editor. 


any part of the country, so that it was a bit sur- 
prising to run across one in San Francisco, and 
particularly to find that it had been on the job since 
1865. Its existence emphasizes the fact that we do not, 
as a rule, appreciate the work undertaken on the Pacific 
coast in the early days of its development. Similar lack 
of attention existed during earlier developments in the 
middlewest so we are at least running true to form. 
The lathe illustrated herewith is, so far as known, 
the only one on the Pacific coast having such a capacity, 
and as a result, very large work from the entire section 
has to be shipped to the shop where it is located. The 
name of the designer seems to be unknown but it was 
built in the shop of the Miners Iron Works in 1865 and 
is, consequently, 58 years old. It is still in the same 


| ATHES that will swing 30 ft. are not common in 


shop, although the name of the firm has been changed 
to the Golden State and Miners Iron Works, and the 
shop is still located in the same place, on First Street. 
In spite of having gone through the great fire, this 
lathe is still in service and is quite frequently called 
upon to handle work that taxes its capacity. 


Two such 
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jobs, done during recent years, are shown in Figs. 1 
and 2. In Fig. 1 is shown a large propeller, of the 
solid type, mounted for boring. This illustration shows 
the size of the face plate (12 ft.) of the lathe and also 
the gap in which the large work swings. It likewise 
shows the cone on the countershaft, and the electric 
motor by which it is driven. The motor is, af course, 
a modern feature added since the lathe was first in- 
stalled. 

The method of holding the propeller on the face plate 
in the proper centralized position for boring, is rather 
interesting, as showing the contrast between the use 
of jigs and fixtures and the methods used in contract 
shop work. The hub is held centrally by the screw 
stops A and B, acting against the wooden blocking 
shown. The clamping is done both by the hook bolts 
shown toward the edge of the face plate and the straps 
near the center. The main problem is to locate the 
propeller centrally and square for boring, as it is an 
awkward shaped piece to handle. The toolblock sup- 
port, with the block removed, is shown at C. 

Another large face plate job is shown in Fig. 2. 
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FIG. 2—TURNING A GEAR FOR DRAWBRIDGE 


This job taxes the capacity of the lathe to about its 
limit, the arms, built of heavy wooden beams, being 
extended beyond the ring gear in order to assist in 
clamping it on the outside. With the arms bolted in 
place on the faceplate it is acomparatively easy matter to 
hold the work with the clamps shown. Centering a gear 
of this size, is, however, a job which takes skill and 
patience. The bar A is really a screw jack for sup- 
porting the tool. 

The gear is for swinging the drawbridge at Nicolaus, 
Calif. The bridge is a combination of wood and steel 


and it was built by Kyle & Co., to whom the writer is 
indebted for this illustration. 

A more complete view of the lathe itself is shown 
in Figs. 3 and 4, taken when the lathe was out of use. 
Both of these illustrations were taken from the front 
of the lathe and show that it was provided with two 
heads, one at each end of the bed so as to reserve the 
gap, with its large capacity, for special work, and at the 
same time use the head at the other end for smaHer 
work. This lathe is one of the veterans in the machine 
tool line and it is extremely interesting in many ways. 




















GAP END SHOWING THE LARGE FACEPLATE 








FIG. 4—THE END WITH THE SMALL FACEPLATE 
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Commercial Possibilities of 
the Airplane 


Sy HE two brothers, Archibald and Donald Black have 

utilized the data they have been collecting for a 
number of years to present a most interesting paper on 
the commercial possibilities of the airplane before the 
American Society of Mechanical Engineers.* Their 
calculations deal with investment and operating costs, 
advertising for business, etc. The estimates provide 
for night flying, which is necessary to compete with 
railways on long trips, include provision for beacons 
every 5 miles, emergency landing fields every 25 miles 
or less, and other similar expenses. 

Curves are presented to show that the rapid drop in 
operating costs with increased traffic would make pos- 
sible drastic cuts in rates. The data indicate that the 
carrying of mail and packages will come before pas- 
sengers as the latter cost will be high until the volume 
of business increases materially. Figures show that 
for distances up to 1,200 miles, a sufficient number of 
night letters could be carried cheaper than by tel- 
egraph. 

For package transportation the time saved would 
much more than offset the excess cost of air service over 
rail. Packages could be accepted in New York as late 
as 6 P.M. and be delivered in the business section of 
Chicago before 8 A.M. the next morning, saving a day 
or two over present express, when on schedule. 

The amount of traffic makes a tremendous difference 
in the cost of transportation. If, for example, the 
number of planes flown per day can be increased to 30 
each way, the cost can be cut to one-third that for a 
single plane. The cost does not drop materially beyond 
this limit but the tendency is downward. 

The authors believe that the railroads are the logical 
organizations to develop commercial aviation both for 
replacing the extra fare trains and for express service. 
It is believed that the experiences of railway men make 
them best fitted to handle this newer method of trans- 
portation, for the authors feel that the airplane is sure 
to take over the fast passenger work, such as is now 
carried on de luxe trains, at greatly increased fares. 





*Presented at the Annual Meeting of the American Society of 
Mechanical Engineers, December, 1923. 
Sia 


Standards for Steel Flanges for High 
Pressures Definitely Planned 


A comprehensive program of standardization of steel 
flanges and flanged fittings was launched at an open 
meeting of Sub-Committee No. 3 held in the rooms of 
The American Society of Mechanical Engineers on 
October 26. This sub-committee is a sub-division of 
the Sectional Committee on the Standardization of Pipe 
Flanges and Fittings, which was organized under the 
procedure of the American Engineering Standards 
Committee. The three sponsors for the project are 
the Committee of Manufacturers on Standardization of 
Fittings and Valves, the Heating and Piping Con- 
tractors’ National Association, and The American 
Society of Mechanical Engineers. 

The meeting was attended by fifty engineers, manu- 
facturers of this product and users as well. The follow- 
ing important actions were taken: 


Range of Pressures for Steel Flanges. The maximum 
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steam pressures for which these standard flanges and 
flange fittings shall be developed are 250, 400, 600, 900, 
1,350, 2,000 and 3,200 Ib. per sq.in. The maximum tem- 
perature which they are to be designed to withstand was 
set at 750 deg. Fahrenheit. 

250 and 400 lb. Steam Standards. These two steel 
standards are to have the same bolt circle and number 
of bolts as the present American cast-iron standard for 
250 Ib., except that the 2 and 28 in. sizes for the 400 lb. 
standard will have eight bolts instead of four. The 
other dimensions of these flanges are, however, to be 
modified to meet the conditions set for each. 

600 lb. Steam Standard. The sub-committee further 
decided to use as the basis of the dimensions of this 
standard the bolt circle and the number of bolts of the 
present 800 lb. Hydraulic Standard developed by the 
A.S.M.E. Committee and published in December, 1918. 

900 lb. Steam Standard. The basis for this new 
steam standard flange is to be the bolt circle and the 
number of bolts of the present 1,200 Ib. Hydraulic 
Standard developed by the A.S.M.E. Committee and 
published in December, 1918. 

Standards for 1,350, 2,000 and 3,200 lb. Steam Pres- 
sures. Flanges to withstand these pressures and the 
corresponding superheats are to be developed after the 
completion of the first four of the series. It will be 
noted that the seven maximum pressures selected form 
a geometrical series between the terms 250 and 3,200. 


<i 
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Action on Screw Threads Report 


From the Journal of the Society of Automotive Engineers. 


At the meeting of the Screw Threads Division in Sep- 
tember, it was recommended that the report of the ec- 
tional Committee on the Standardization and Unifica- 
tion of Screw Threads should be approved by the 
Society as a joint sponsor. 

The Sectional Committee on the Standards and 
Unification of Screw Threads was organized under the 
rules and regulations of the American Engineering 
Standards Committee to review the report of the Na- 
tional Screw Thread Commission, on which the American 
Society of Mechanical Engineers and the Society of 
Automotive Engineers are the two civilian participating 
organizations, with a view of establishing a definite 
report which could be adopted as an American Standard. 

In accordance with the rules and regulations of the 
American Engineering Standards Committee, the report 
of the Sectional Committee must be approved by the 
sponsor organizations, the A.S.M.E. and the S.A.E., 
before it can be acted upon by the Main Committee of 
the American Engineering Standards Committee. The 
A.S.M.E. has already approved the report of the Sec- 
tional Committee and, as a result of the action of the 
Screw Threads Division, the matter of approval by the 
S.A.E. will be brought up for action at the annual meet- 
ing of the society. 

Inasmuch as the report of the Sectional Committee 
covers classes and fits that are not used in the auto- 
motive industry, such as the loose-fit class for screws 
with the neutral zone definitely placed, the Screw 
Threads Division will recommend at the Standards 
Committeemeeting. certain parts of the Sectional Com- 
mittee Report for adoption as S.A.E. Standard. The 
Society members will therefore have available in the 
“S.A.E. Handbook” all screw thread data applicable to 
automotive engineering. 
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It is recognized that the Sectional Committee Report 
does net cover all possible screw thread applications, 
but is intended primarily for fastening units such as 
screws, bolts, studs and nuts. The Screw Threads Divi- 
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sion is therefore working concurrently with the 
National Screw Phreads Commission in developing a 
recommendation for tolerances for lengths of engage- 


ment up to 3 inches. 
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Uncle Bill Discourses 
on Management 


By JOHN R. GODFREY 


O YOU want to know all about management, do you 
son? Well, you’re a modest lad but you’re a poor 
picker when it comes to a teacher. 

“But you ran a shop of your own, Uncle Bill.” 

“Sure—and if I’d known all about management I’d be 
running it now instead of working in the Johnson 
Motor Shop. But I can tell you a few things and you 
can dig up some more dope from someone else. 

“There’s so dern many things that go to make up 
management, that it’s hard to begin. First you’ve got 
to manage to get enough money together to make a 
start; to manage to get men and to manage ’em after 
you get ’em. You’ve got to pick the right machinery 
and the right product, to keep the material coming in, 
to keep the machines busy, to ship the product on time 
and last, but not least, to get your money for it. 

“Just take this new motor that’s beginning to come 
through now. The old man had to decide that there was 
a good market for such a motor. Then he had to get 
it designed and to watch the design so it could be built 
at the right price. 

“Next he had to pick machines and tools to be used 
in building the motor, so as to keep the cost down. 
And that isn’t all—he had to plan out emergency stunts 
in case some of the machine builders fall down on 
deliveries, or the machines get tucked away on some 
sidetrack. That’s why he’s having Jim go over those 
old radial drills, to have them in order in case the new 
multiple spindles don’t show up in time. Of course, 
the radials won’t do the work so fast but they will keep 
production moving through the shop instead of tying 
it all up in a knot.” 

“But the old man doesn’t do all that, Uucle Bill! He 
has Tom, and foreman and planners and others to do 
most of it.” 

“Of course he does, son. But the man at the top has 
to decide. He either decides himself, or decides to let 
some one else decide. But he’s the real goat when any- 
thing goes wrong. 

“The boss has to decide on how much machinery to 
buy and what is best for the job—how much surplus 
capacity to have—and whether he needs an extra set 
of milling cutters for that special job and a thousand 
other things that we don’t think of. And not only 
the ordinary things but emergencies. 

“He may know that one set of cutters will be ample 
for a certain job and so he hesitates to spend several 
hundred dollars for a duplicate set. And then some 
careless cuss, perhaps with a shot of bootleg under his 
belt, throws the wrong lever, ruins the cutters and 
jimmies up the machine into the bargain. That’s one 
of the things that put me out of business. 

“Of course he didn’t mean to, and the best of us 
make mistakes, but it busted me and there’s no come- 
back—that’s a risk you take when you hire men. If it 





wasn’t for expenses like that, the boss could pay us all 
more money. As it is we have to help pay for the mis- 
takes of the other fellow, even if we don’t make any 
ourselves—and all of us do once in a while—or oftener. 

“Then there’s the little question of getting material, 
supposing you have the necessary cash, or credit, to 
get it. Someone has to know where the stuff is to be 
had, whether from the maker or dealer. Someone not 
only has to order it but see that it is delivered on time. 
He has to order in advance to allow for delivery before 
we need it. If it is held up by railroad wrecks, or for 
any other reason he has to get other material somehow 
or we can’t build the motors. And remember, son, he 
can’t wait till the stuff is due before he begins to chase 
it up either. He has to know beforehand whether the 
maker is going to be able to ship, or not, and find out 
by long distance or otherwise, just how things stand. 
If we don’t get material to work with we’re out of luck 
and feel sore. But think what it costs the old man to 
have even our department stand idle. 

“So, when you see that little chap that we call a 
stock chaser running around and looking excited, don’t 
get either envious or fresh with him. He may not look 
it, but he’s doing a big job and if he falls down we loaf 
a few days till he can find material somewhere else. It 
looks like an easy job but if you think you have troubles 
now, just tackle his job for a few days. 

“That’s only a few of the many details of manage- 
ment, son. Of course the old man don’t chase the stock 
but he has to choose the stock chaser ina way, just 
as he does all of us. When he makes an error, and he 
does sometimes like the rest of us, the old man has to 
decide where it is cheaper to keep him or fire him. 
A new man might easily ball up the whole works while 
the old man knows that Thompson will prebably never 
make that particular mistake again. That’s one less 
chance of making a bull than a new man will have. 

“Son, if you’ve got any fool notions in your head 
about managing a shop being a cinch, just forget ’em. 
I don’t say you can’t ever do it. Some of our best 
managers grow up out of the shop and it’s a big help 
both ways when they do. But don’t kid yourself into 
thinking it’s an easy job, because it isn’t by a long ways. 

“S’pose you take any part of our job and do a little 
planning on your own hook. Try to figure out how you’d 
do it if the old man put it up to you. Figure out what 
the costs would be, what machines you’d use, where 
you’d get the material and all about it. You may not 
think it’s as interesting as playing pinochle or shooting 
Kelly pool, but its a heap more likely to get you on 
your way to that shop manager’s job. 

“And don’t think the old man will know how good 
you are even if you guess right. He isn’t a mind reader 
although he does seem to know a lot without any visible 
reason for it. But if you spend some of your time this 
way you are sure to take more interest in your work 
and sooner or later your chance will come to show that 
you really have something worthwhile under your hair. 

“The most I know about management, son, is to know 
that I’d rather the old man should do it than to tackle 
it myself.” 
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Old Shaper Becomes a Gear 
Cutting Machine 
‘By JaAcK WILLIAMS 


The machine shown in the illustration was once a 
shaper but has been transformed into a gear cutting 
machine because of the necessity for such a machine to 
cut the teeth in large gear segments that are a part of 
the shop’s regular product. The transformation did not 
take place all at once, but rather—like Topsy— it 
“grew.” 

In the first place the knee of the shaper was removed 
and a special saddle, carrying the indexing sector A, 




















FROM OLLI) SHAPER 


GEAR CUTTER MADE 


was made to take its place. The sector swings upon a 
stud in the face of the saddle, the position of which 
stud is determined by the radius of the segments to be 
cut. The lugs and setscrews at the upper end of the 
sector are for fastening the segments in place to hold 
and index them while planing the teeth. A latch, oper- 
ated by the lever B, engages the notches in the upper 
end of the sector and takes care of the indexing. 

At this stage the machine might have been called a 
gear shaper, for the teeth in the work were planed 
with roughing and finishing tools shaped to conform 
to a templet, and the work required all the time and 
attention of a skilled mechanic, with a pretty good 
chance of spoiling the job. After using it in this way 
for a time it was decided that the cost of further 
changes would be compensated for by the saving of an 
operator’s time, and so the additional parts were con- 
structed. 

The reciprocating lever and other parts of the ram 
movement were taken out and discarded. The swivel- 
ling head was taken off the ram and the box C, which 
has a cutter arbor, back-gear train and driving shaft, 
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was put in its place. The slow forward movement of the 
ram necessary to feed the cutter to its work is accom- 
plished by means of a rack, attached to one of the gibs, 
and a worm reduction train mounted above the middle 
of the ram. 

The action of the machine is not difficult to trace. 
All the power is delivered by the vertical belt to the 
pulley D, which, of course, moves with the ram. The 
movement does not, however, materially affect the belt 
tension for the reason that the power is taken from a 
countershaft located some distance above the machine 
and midway of the normal movement of the ram. 

The small second belt drives from the pulley shaft to 
the two-step cone on the first member of the feed train, 
and through the latter to the stationary rack beside the 
ram. Quick hand movement for positioning is obtained 
by means of the small hand crank E on the squared 
end of the pinion shaft. The second worm may be 
lifted out of engagement with its wheel to allow the 
pinion shaft to be rotated. 

The part F is a screw back-stop to oppose the thrust 
of the cutter. 

The original cross-rail of the shaper provides vertical 
adjustment for depth of cut. The special saddle still 
may be moved along the cross-rail by the original screw 
to obtain a sidewise adjustment and the movement of 
the ram in its guides provides the feed, so that all the 
requirements of a gear cutting machine are met. 

Instead of demanding the exclusive attention of a 
skilled operative the machine has only to be set up, 
when it can be run by an unskilled workman; and the 
services of the latter are needed only to run the ram 
back upon the completion of each cut, index the sector 
along one notch, and, throw in the feed. 
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Grinding Small Marine Motor Cylinders 
BY ROBERT MAWSON 


The two cylinder grinding operations illustrated here- 
with are from the shop of the Johnson Motor Co., 
South Bend, Ind., which recently has developed a small 
motor of the two-cycle, opposed type for use in small 
boats and canoes. The cylinders are 2 in. bore by 
14 in. stroke, and the grinding operations are somewhat 
out of the ordinary. 

Before coming to the operation shown in Fig. 1, 
the cylinder is bored and reamed to 1.991 in. and the 
spark plug hole at the top drilled and tapped concentric 
with the bore. The necessity for this concentricity will 
be understood when we note that the cylinder is located 
for grinding from-the spark plug hole. 

A special plug A, threaded on the end to fit the spark 
plug hole, and the body ground to a good sliding ft in 
the lathe spindle, is screwed into the spark plug hole 
of the cylinder and used to locate the cylinder for grind- 
ing the bore. The cylinder flange is supported in the 
plate B, the whole fixture being fastened to the face 
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FIG. 1—UNUSUAL FIXTURE FOR 
plate of the lathe and revolving inside the sheet metal 
case C. When the cylinder is finally located in position, 
the opening at the front is closed by means of the 
sliding cover and the cylinder ground with the wheel 
at B. 

The cylinder flange is held against the plate B by 
means of hydraulic pressure applied to the inner end of 
the plug A, this arrangement serving as a quick acting 
chucking device which holds the cylinder positively in 
position while being ground. The limits are 1.9995 
to 2.0005 in. The bore is tested by the plug gage 
shown at E and also by the gage carrying the dial in- 
dicator, as at F. 

As the motor in which this cylinder is used is of 
the two-cycle type, it is necessary to keep the crank 
case tight, so that the face of the flange which bolts 
against the crank case must be ground smooth and 
square with the cylinder bore. In this operation, the 
cylinder is held on an expanding mandrel, as shown 
at A, Fig. 2, while the wheel B faces the flange square 
with the bore. The finished cylinder flange is shown at 
C. In addition to this, the flange face is lapped on a 
cast iron plate which tests the accuracy of the grinding. 

——— — 


An Automatic Valve Grinder 
By W. BuRR BENNETT 


The accompanying sketches show a design for a mo- 
tor valve grinder which automatically applies the maxi- 
mum pressure as the speed of rotation reaches the 
maximum and decreases the pressure to zero as the 
direction of rotation is reversed. It is important that 
a bracket be used, as shown in Fig. 1 at A, in connec- 
tion with the grinder B in order that the grinder be 
held at a fixed distance from the face of the cylinder 
block. The proper distance can be obtained by adjust- 
ing the two collars shown at top of bracket. 

A complete section of the grinder is shown, in Fig. 2 
of which A is the shank and body. Fastened to A with 
round head cap screws is a cylindrical casing C. The cyl- 
indrical and cup shaped head B with its keyseated shaft 
extension, slides through casing C and is compelled to 
oscillate with it by means of a pin D. The actual driver 
E is swiveled in the end of the shaft and is of such 
shane as will suit the various designs of valves. The 
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FIG. 2—GRINDING THE FLANGE 
compression spring H forces B upward and against the 


two steel balls F, which are kept in a straight plane by 


means of a slot in the body A, as shown in section at G. 


As the grinder is rotated in either direction, and 
proportional to its speed, centrifugal force causes the 
two balls to move outward and against the inclined 
faces of the cup. The outward movement of the balls 
forces the cup B downward against the spring and ap- 
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HOW THE VALVE GRINDER IS USBD. 
DETAILS OF THE VALVE GRINDER 


FIG. 1 


plies pressure on the valve seat. As reversal of the 
rotation movement occurs, the spring lifts the cup and 
the two balls come together. 

This device works best with an electrical motor 
grinder at fairly high speeds or on a factory machine 
grinder of the Foote-Burt type. Increasing the speeds 
increases the pressure, and the spring H need only be 
strong enough to lift the cup and bring the two balls 
together. 
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Sweeping Small Cores 


By JAMES MCLACHLAN 
Birkenhead, England 
Small cores of 6 in. diameter or thereabouts for 
which a corebox has not been made are often needed 
in the foundry and, if not too deep, they may be swept 
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DEVICE FOR SWEEPING CORES 


by means of the simple rig here shown. The principal 
reason for not using the sweeper method is because 
of the room taken up by the spindle, and this trouble 
is avoided to some extent by the use of this device. 
Procure a strip of iron about / in. wide by } in. 
thick and drill and countersink several holes in it as 
shown at A for wood screws. File one end of the strip 
round to form a pilot, which is to fit into a hole in an 


It Pays to Replace—NOW 


853 


iron drying plate. This spindle can be kept in the 
foundry as a standby and is always ready when a 
single core is to be made, as it is but the work of a 
few minutes to make a suitable sweep and the always 
undesirable necessity for making a corebox for a “one 
off” job is thereby avoided, thus saving considerable 
time and expense. 

By using a larger plate with several holes for the 
pilot, a number of cores may be swept up at the same 
time and dried without removing them from the plate. 


= 


Testing Gear Centers 
By I. B. RICH 


Motor quietness depends so much upon accurate gear 
centers that the testing of motor crank cases for center 
distances of various bearings is decidedly important. 
The Pierce-Arrow Motor Co., of Buffalo, N. Y., 
uses standard plugs or shafts which carry hardened 
and ground steel disks whose diameters represert the 
pitch lines of the gears used. The layout of these plugs 
and disks is illustrated herewith. 

The various shafts fit the different holes in the crank- 
case. It is, of course, necessary to exercise great care 
to have these plugs or shafts concentric at each end 
where they go into two bearings and also to have the 
disks, representing the pitch line of the gears, concen- 
tric with the plugs or shafts. The disks are made 
0.003 in. smaller than the actual pitch diameter of the 
gears, and feelers are used in testing the relation of 
the different holes, as indicated on the drawing. 
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Insuring Safety in Setting Up Machines 
By W. J. FISHER, JR. 


A great many accidents are caused by starting a new 
machine that is not properly guarded, or one that has 
been moved to a new location with which the operator 
is not familiar. The accompanying illustration shows 
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Rather, I hold, does it prove that for every pattern 
(taken in conjunction with the set of circumstances 
under which it is to be used and making due allowance 
for what we may call “foundry idiosyncrasies”) there 
is but one proper method of construction. The term 
“proper” in this sense I take to mean “peculiarly appli- 
cable,” or applying to one particular case. 

Naturally, the originating of this one 
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“proper” method implies something 
more than a high degree of skill in 
woodworking. The old saying that “to 
know everything about something one 
must know something about everything” 
is here clearly explained, for efficient 
patternmaking depends upon a compre- 
~hensive knowledge of molding opera- 
tions. Even the creative faculty, essen- 
tial as it is to the mental equipment of 
the patternmaker, can function but im- 
perfectly in the absence of that basic 
FOREMAN | Constituent—foundry knowledge. The 
why and wherefore must precede and 
govern the creative action. 

I quite agree with Mr. Duggan, and 


SAFETY ENGINEER. for the reasons stated by him, that 





a solid pattern is preferable in molding 





FORM FOR PERMISSION TO OPERATE A MACHINE 


AFTER MOVING OR INSTALLING IT 


a form in use in one plant when a new or moved 
machine is ready for operation. 

The form is sent to the chief engineer after it has 
been properly filled out by the foreman who has charge 
of erecting the machine. The chief engineer then 
forwards the form to the safety engineer who decides 
if the machine is properly guarded and ready to start 
work, and when O.K. issues the necessary clearance. 


—— — 


Two Ways of Making a Core — Discussion 


By F. C. EDWARDS 
Birmingham, England 

The statement of M. E. Duggan, on page 152, Vol. 59, 
of the American Machinist, that “there is no standard 
to be followed in the construction of patterns and core- 
boxes” is susceptible, perhaps, to a little modification and 
amendment, and in support of my claim I submit the 
following statements which are based on my judgment 
and experience: 

It is true that stereotyped methods cannot always be 
followed, for, even upon jobs of similar nature, varia- 
tions in size often necessitate radical changes of 
method. Indeed, in different foundries castings that 
are identical in every respect may be produced from 
patterns that to the uninitiated seem to bear little 
resemblance to each other. 

Difference in the equipment of the respective found- 
ries is the usual cause of the difference in the patterns 
required. In a “loam shop,” for instance, one or two 
lozm boards together with sundry brackets and flanges 
that may cost but a few shillings, may be all that is 
needed to produce a casting that in another shop might 
require a pattern costing as many pounds. 

To grant the above, however, is by no means to concur 
in Mr. Duggan’s previous statement that “the word 
‘proper’ does not apply to the making of patterns.” 


the 10-in. diameter sheave wheel. I 
would suggest, however, that a further 
improvement could have been effected 
by giving a substantial taper to the outside, as shown 
at A in Fig. 1 accompanying this article. Turning 
this taper on the pattern would not require any 
more time than turning the square face B, and it 
would unquestionably facilitate the withdrawal of the 
pattern from the mold. 

With the square-faced print there is great risk of 
damaging the mold unless the molder is exceptionally 
careful, and a damaged print impression would lessen 
the possibility of setting the core properly, with the 
probable result that the groove would not be concentric, 
or run true with the rim. With the tapered print, the 
corebox would be made with corresponding taper, taking 
no longer to make and facilitating the withdrawal of 
the core. Finally, as the core is being lowered into 
the mold there is no danger of disturbing the sand and 
carrying it down upon the face C to prevent the proper 
seating of the core, since there is always clearance 
between core and print-impression until the former is 
actually bedded in position. 

It would have simplified the job, too, I suggest, and 
would have been of no real detriment to the casting, if 
the small round corner on the rim at D had been 
ignored and the coreprint made the full depth of the 
job, as shown in Fig. 1 to the right. After the molder 
has rapped the top of the pattern a few times (a con- 
tingency easier to guard against than to prevent) this 
projection would, I am afraid, become more or less 
unshapely. To make it as suggested would render the 
patternmaking somewhat easier and would require only 
that the corebox be made correspondingly deeper. 

Again, Mr. Duggan shows the top boss well tapered, 
as at E, for an “easy lift.” I would eliminate the lift-off 
by dowelling the boss loosely and allowing it to come 
up with the cope. Further, a large amount of taper at 
this point might not prove to be an unmixed blessing, 
for the patternmaker’s mental horizon should not be 
entirely bounded by the foundry; he must ever antici- 
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pate possible machining operations, and an excessive 
taper may be a decided nuisance in subsequent chucking. 

A loose boss would also expose a convenient place on the 
solid web to locate a good rapping plate, shown at F in 
the illustration. 

Machining operations sometimes play a dominant part 
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FIG. 1—SUGGESTED CONSTRUCTION OF CORE 
in deciding the method of pattern construction and mold- 
ing. A good illustration is presented in Figs. 2 and 3, 
which represent the front and side elevations of a 
double-bearing pedestal. The pattern was originally 
made to mold on the flat (as if Fig. 2 were the plan) 
and the percentage of rejects was high because of imper- 
fections at the point G that might well have been over- 
looked had they occurred at any other place on the 
casting. 

The decision to mold the pattern in the manner shown 
was based upon the well-known tendency of dross and 
impurities to rise to the uppermost part of the mold, 
leaving sound and clear metal at the bottom. In such a 
case, therefore, “proper” pattern making may require 
that the immediate interests of the foundry be made 
subservient to those of the .sachine shop. 

The change in molding method necessitated the use 
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AND SIDE ELEVATIONS 
AND MOLD 


AND 2—FRONT 
OF PATTERN 


of loose bosses on the outside of the pattern. The lower 
bosses were held in place by the dovetails H and the 
wires J. The upper bosses were held only by the stout 
wires J passing through the center of each. 

It might reasonably be asked “why not carry each 
upper and lower boss in the same vertical line upon one 
dovetail?” This would be quite possible, but the with- 
drawal of the single loose pieces from the side of the 
mold is accompanied by less risk of disturbance of the 
latter than would be the case if two or three pieces 
were strung together on one dovetail. 

The inside of the job is cored, thus making the mold 
much stronger than if the pattern left its own core, 
and also facilitating the withdrawal of the loose pieces. 
The requirements of both foundry and machine shop 
are thus fulfilled, and, with the pattern made cheaply 
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enough for a “one off’ job and at the same time sufti- 
ciently durable to produce a thousand castings if desired, 
it is not, perhaps, a misuse of the English language 
(which is, happily, practically identical here and in the 
U. S. A.) to say that the construction in quite “proper” 
—that is, peculiarly fitted for the particular purpose it 
is intended to serve. 
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Extension Shanks for Small Drills— 
Discussion 
By TOMMY WEEKS 


Every little while somebody writes to the American 
Machinist and tells how to put an extension on the 
shank of a small drill. The latest example is from 
J. F. Cavanagh, published on page 525 of the current 
volume. 


Without meaning to cast reflections on Mr. Cavanagh 


\ 





EXTENDING A SMALL DRILL 

or any of the other estimable fellows who undertake to 
prescribe for this operation, I want to say that in 
ninety-nine cases out of a hundred when a man wants 
an extension on the shank of a small drill, he wants the 
extension to be no larger in diameter than the drill— 
else there would be no occasion for an extension. In 
practically all of the cases described, this contingency 
is not met. 

If there is an electric welding machine in the shop, 
the man who wants his drill extended has only to pro- 
cure a piece of drill rod of the requisite size, take it, 
with the drill, to the operator of the welding machine 
and say “here.” If there is no welding machine handy 
the following method is almost as good and requires 
but little more time. 

Put the piece of drill rod in the collet of the bench 
lathe and drill a hole endwise into it for a distance of 
half an inch with a drill several sizes smaller than the 
one to be extended. Put the drill (to be extended) into 
the same collet, with the shank end outward, and turn 
it down for an equal distance until it is a push fit in 
the hole in the rod, Don’t file, or otherwise finish it— 
leave it rough. 

Heat the hollow end of the rod and the shouldered 
end of the drill in a gas flame apply plenty of flux and 
solder and push them together. When the job has 
cooled you have a drill with a shank as long as you 
please; and the weakest part of that drill is the flutes— 
not the joint. 
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What is the Best 
Driving Box Practice? 


HE COMMENTS on the article on crown brasses 

and wear plates show that the subject is of real 
importance to every railroad shop. The diversity of 
practice as indicated by the letters from different rail- 
roads points out the need for careful consideration of 
the subject with a view to determining which method is 
best for railroads in general. 

The casting of crown brasses and wear plates ‘nto 
the driving box is evidently more economical than the 
usual method of machining both the box and the crown 
brass. But first cost is by no means the only consider- 
ation as the loss of earnings when a locomotive is out 
of commission may easily make the cost of the part 
being repaired an insignificant item. 

As an example we.may cite the case of the Ford rail- 
way, where hardened and ground vanadium steel hub 
plates run against a hard bronze wear plate on the 
driving box. The first cost of this is high but we are 
informed that locomotives so equipped have been run- 
ning twenty months and are still far inside the limit 
for lateral play. Tire wear now brings their locomo- 
tives into the shop, while lateral wear has been elimi- 
nated from their list of troubles. 

A careful study of the experience of different roads 
should make it possible to determine the most economi- 
cal method. If tires must be returned every 50,000 
miles it might be possible that cheap hub and wear 
plates to last the same length of time would be the 
most economical. If, on the other hand the expensive 
plates wear enough longer to pay for the cost, they are 
the ones to use. 

The main object is to keep the locomotive in service 
as many days a year as possible. And when it is in 
the shop, this means that repairs should be made in 
the shortest possible time. The type of crown brass, 
wear plate or hub plate which will not take the loco- 
motive out of service and which can be installed at the 
minimum net cost is the one that deserves careful con- 
sideration. Keeping the locomotive on the job is of 
first importance in determining the best practice in any 
kind of railroad work. 

















The Importance 
of a First Impression 


OW MANY owners and managers of shops, or busi- 

nesses of any kind, really understand the importance 
of the first impression of their place of business upon 
the prospective customer? If they ever do much visit- 
ing of other shops, perhaps they do. If they are stay- 
at-homes we wish they could take a short vacation 
some time and call at one of the big Detroit automobile 


— 


factories in which we vecently spent several hours. 

The reception room : large and the chairs are com- 
fortable. Excellent taste marks the decorations but the 
real secret of the remarkably favorable impression made 
on the visitor is the pleasant cordiality of the courtly 
gentleman who comes forward to greet him. We shall 
long remember the kindly feeling we had toward that 
hospitable soul and his company. We actually felt that 
we owned it. Even if we had never got beyond that 
outer guardian we should have been favorably disposed 
toward his employers. 

Contrast this reception with the one you often get 
from a growling bulldog of a man who wants to know 
what in thunder your business is and who you want 
to see. The chances are that after he is through ques- 
tioning you, you don’t much care whether you see any- 
body or not. 

First impressions are important. Our hat is off to 
the occupant of the reception desk at that Detroit plant. 


Elections 
in Engineering Societies 

LECTIONS in engineering societies are usually cut 

and dried affairs which attract very little attention 
and correspondingly few votes. Names are selected by 
a nominating committee, of such men as, in its judg- 
ment, will serve the society in the various capacities. 
Suggestions as to nominees are asked for in many socie- 
ties, but as in the case of voting, brings little response. 

In most cases only one nominee is selected for each 
office so that an organized effort is necessary for a 
minority, or for any one holding other opinions as to 
the fitness of a candidate, to secure votes against him. 
This practice is largely responsible for the lack of 
interest in society elections. 

Those who advocate the present method feel that they 
should not ask a man to stand as a nominee with the 
possibility of his being defeated. The objection seems 
puerile in every way as no man wants to be elected to 
an office in his society if the majority of its members 
prefer some one else. 

The greatest objection to the system, however, is 
that when a few members feel strongly enough against 
a nominee to organize against him, it becomes an open 
attack on his character to a far greater degree than 
any massing of votes against one of two or more nomi- 
nees. The difficulty of organizing an opposition gives 
the impression that the society is in grave danger or 
the effort would not be made. 

Such a case arose in the recent election of the Ameri- 
can Society of Mechanical Engineers for one of its 
vice-presidents. The nominee who was opposed is one 
of the best known engineers in the country, who has 
served the society faithfully and has endeavored to lead 
it in the path of progress regardless of tradition. There 
is no question as to the ability or integrity of the man 
proposed as a substitute nominee and subsequently 
elected. If both men could have appeared on the ballot 
the members would have had an open choice. As it was, 
it became necessary to attack the regular nominee. 

The present system is bad and should be changed 
without delay. The members should know the facts 
about each candidate and vote for the one they prefer. 
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Morison Speed Reduction Gear 


A speed reduction gear, in which 
the shafts are kept in line and which 
uses no toothed gears for ordinary 
speed ratios, has recently been intro- 
duced by Geo. Smith Morison, 609 
Chamber of Commerce Bldg., Pitts- 
burgh, Pa. This gear has been 
built to give a reduction as high as 
90,000 to 1, and can be made to give 
any ratio desired. Even in the gears 
of higher ratios, in which an epi- 
cyclic gear train is incorporated, 
there is no toothed gearing at the 
high-speed end of the mechanism 
and all toothed wheels run at slow 
speed. 

The feature of this mechanism 
and the part which constitutes the 
entire reduction apparatus for the 
lower ratios is shown diagrammati- 
cally in Fig. 1. The high-speed driv- 
ing shaft A revolves in contact with 
either three or four rollers, depend- 
ing on the design and the reduction 
desired. For the smaller ratios 
three rollers are generally used, 
C,D and E. Enclosing these rollers 
and also in contact with them is a 
ring F, which is kept from rotating 
by the hinge link shown in Fig. 2 in 
the lower part of the casing to which 





one end of the link itself is attached. 
The roller C has a_ greater 
diameter than the others and the 
ring F is therefore always eccentric 
with respect to the line of centers of 
<_—_——. 
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FIG. 1—DIAGRAM SHOWING PRINCI- 
PLE OF MORISON GEAR 


the shafts. The smaller rollers, D 
and E, are carried in a cage or spider 
which is attached to the slow-speed 
driven shaft. The larger roller is 
called the wedge roller since, as it 
rotates due to the rotation 21 the 


driving shaft A and in contact with 
the non-rotating ring F,, it tends to 
pull the ring tightly into contact 
with the smaller driving rollers. 

It is evident that the rotation of 
the driven shaft is accomplished by 
the planetary motion of the driving 
rollers as they roll around the in- 
side of the ring. The ring als« 
moves around the line of shaft cen- 
ters in a circle whose radius is the 
eccentricity caused by the difference 
between the diameters of the wedge 
and driving rollers, but this eccen- 
tric motion of the ring is not utilized 
in a gear such as the one illustrated 
in Fig. 2, where the driven shaft is 
moved by the rollers directly. The 
ring motion is, however, taken ad- 
vantage of for the higher ratios, as 
will be explained later. 

The use of rollers alone is effective 
for ratios up to about 10 to 1. The 
difference in diameter of the rollers 
in such gears is not arbitrary and 
may vary from 3? to 1 in., but it is 
dependent to some extent on the 
power to be transmitted. The parts 
are comparatively small and make a 
compact mechanism. A 1-in. driv- 
ing shaft and a 4-in. ring will give 
a reduction of 5 to 1; a 1-in. shaft 
and a 5-in. ring reduces the speed 























1G. 2~MORISON GEAR WITH A 9 TO 1 RATIO 


FIG. 3—MORISON ROLLER-EPICYCLIC COMBINATION : 1.000 TO 1 RATIO 
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in the ratio of 6 to 1; and other 
ratios are in proportion. 

The whole mechanism revolves in 
a bath of oil, and with properly de- 
signed parts for a given load there is 
no slippage of the rollers, so the 
wear should be comparatively small. 
Wear of shaft, rollers, or ring does 
not impair the efficacy of the device 
as the wedge roller simply takes up 
a position somewhat further from 
the vertical center line in Fig. 1, and 
continues to hold the ring in contact 
with the driving rollers, but the 
ratio of the gear may be very 
slightly changed due to the change 
in diameters of the shaft and ring. 

In Fig. 3 is shown a gear for a 
speed reduction of 1,0¢C to 1 and in 
this gear the eccentric motion of the 
outside ring is utilized. The rollers 
rotate between shaft and ring as be- 
fore but are simply positioned in re- 
lation to each other by suitable 
spacers and are not connected to the 
driven shaft. The hinge link for 
stopping the rotation of the ring is 
omitted. 

On the outer periphery of 
ring, gear teeth are machined 
shown in Fig. 3, so that the ring is 
in reality a combination of two gears 
of different diameters. The front 
one of the pair meshes with an an- 
nular gear which is rigidly held in 
the cover of the casing, and the 
other meshes with another annular 
gear carried in a spider which is at- 
tached to the slow-speed shaft. This 
gearing is similar in principle to the 
high-reduction type of gearing used 
in cyclometers. 

As the high-speed shaft revolves, 
the planetary motion of the rollers 
causes the ring to revolve about the 
line of shaft centers, due to its ec- 
centricity. The fact that the ring 
also meshes with the stationary an- 
nular gear causes it to rotate 
about its own center and this rota- 
tion is transmitted to the slow-speed 
shaft through the other annular 
gear. The whole mechanism is, in 
effect, a double epicyclic train, one 
of which is composed of rollers in- 
stead of gears. 

It will be noted from Fig. 3 that 
this gear has four rollers instead of 
three. Two of the rollers are large 
and two are small and all are held in 
proper relation to each other by links 
connecting their center pins. It 
should also be stated that the four 
roller combination is also used for 
straight roller drives when a revers- 
action, such as in a hoist, is 


the 


as 


also 


ing 


necessary. 
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In the double epicyclic type of 
drive the difference in the diameters 
of the rollers must be carefully de- 
termined and cannot be selected at 
random between limits, as before. 
The eccentricity of the ring which 
must be produced by the rollers is 
determined by the proportions of the 
toothed gearing. 

The gears having ratios higher 
than 100 to 1 are self-locking and 
cannot be run backward by the load 
when the power is shut off. No 
brakes are necessary to hold the 
load at any point. 

The Morison gear has been in use 
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in Australia for a considerable time. 
Tne 90,000 to 1 ratio gear was con- 
structed to give the required slow 
motion to the conveyor of an anneal- 
ing lehr for glassware. An electric 
power station uses an 80 to 1 gear 
on its coal hoist; a packing house 
conveyor is driven by a 46 to 1 ratio 
apparatus; a reduction with a ratio 
of 1,000 to 1 is used in connection 
with the electrode raising mechanism 
for an electric furnace in a steel 
plant. These instances serve to show 
the scope and availability of he 
device, and the great variety of 
ratios possible. 





Baker No. 123 Rotary Drilling and 
Boring Machine 


A single-purpose, high-production 
rotary drilling and boring machine 
has recently been brought out by 
Baker Bros., Toledo, Ohio. The ma- 
chine, designated No. 123, is shown 
in the accompanying illustration and 
is essentially a combination of six 


Baker single-spindle machines rotat- 
ing continuously about a_ center 
column. This arrangement adapts 
the tool for use on high-production 
work where the occupation of a 
minimum amount of floor space is 
desirable. The No. 121  single- 
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spindle machine manufactured by 
this company was previously de- 
scribed on p. 652, Vol. 55, of the 
American Machinist. 

The continuous rotation of the 
units about the center is accom- 
plished through change gears and 
worm gearing. By means of these 
change gears the cycle of the ma- 
chine may be timed to suit the re- 
quirements of the work being done, 
the time of the cycle being sufficient 
to allow the operator to exchange a 
blank for the finished piece and re- 
engage the feed, in addition to the 
time required for the actual ma- 
chining. 

Each spindle has four speeds, ob- 
tained by means of sliding gears. 
The spindles will handle up to a 1}- 
in. drill in steel and the general de- 
sign of the spindle drive and feed 
mechanism is the same as that em- 
ployed on the single-spindle machine 
noted above. 

The entire machine is driven from 
a horizontal drive shaft located in 
the base. This shaft may be fitted 
with tight and loose pulleys for belt 
driving or geared to a motor. Be- 
sides the gearing for the rotation of 
the machine, already mentioned, the 
drive shaft is connected through 
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change gears to a vertical shaft in 
the center column from which the 
various spindles are driven. All the 
speed gears are made of hardened 
alloy steel and provision is made to 
run the gears in oil. The shafts are 
mounted in ball bearings. 

This machine should not be con- 
fused with the indexing type of ma- 
chine in which the work is moved 
from one spindle to another since, 
when the work is once chucked, it is 
under the same spindle throughout 
the cycle. The effect is the same as 
placing six single spindle machines 
around a center column and giving 
them a constant angular rotation. 
The machine is so constructed that 
its functioning is not interfered with 
in any way by the temporary stop- 
ping of one spindle for grinding 
tools or minor repairs, except that 
the total production of the machine 
is decreased. 

The distance from the centers of 
the spindles to the face of the column 
is 11 in. and the length of feed is 
153 in. The diameter of the 
spindle is 1? in. and it has a No. 4 
Morse taper. The floor space re- 
quired for the belt-driven machine is 
61x104 in. and the weight is 16,000 
pounds. 
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Garvin No. 0 Duplex Hori- 
zontal Drilling Machine 


The Garvin Machine Co., Spring 
and Varick Sts., New York, N. Y., 
has recently placed on the market a 
No. 0 duplex, horizontal drilling ma- 
chine. This machine is similar in 


many respects to the machines pre- 
viously described on page 193, Vol. 
38, of the American Machinist, the 
additions and improvements being 
along the line of automatic operation. 

The heads slide longitudinally on 
the bed, the motion being derived 
from cams at either end of the ma- 
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GARVIN NO. 0 DUPLEX HORIZONTAL DRILLING MACHINE 





859 


chine. A spring which keeps the. 
cam roller against the cam is en- 
closed in each head. Two sets of 
cams and change gears are furnished, 
giving a production of 11 and 16° 
pieces per min., respectively. 

An automatically operated air 
chuck is mounted on the bed between 
the heads. The air valve which op- 
erates the chuck is shown in front 
of the cam at the left end of the 
machine, and the air pipe extends 
along the front of the bed to the 
center. 

The machine will handle drills up 
to 4 in. in diam. in cast iron. The 
spindles are mounted in ball bear- 
ings and 3,000 r.p.m. is the maximum 
speed. 





Federal Thickness Gage 


A thickness measuring gage, de- 
designed especially for the use of 
inspectors and others to determine 
accurately and quickly the thickness 
of cardboard, rubber, fiber, or sheet 
metals, is now being marketed by the 

















FEDERAL THICKNESS GAGE 


Federal Products Co., 15 Elbow St., 
Providence, R. I. 

The frame is of aluminum and 
made in a shape which lends itself 
readily to one-hand manipulation. 
By pressing the thumb upon the but- 
ton at the top of the dial, the measur- 
ing points are opened to their maxi- 
mum capacity. The gage is not a 
comparator, but a direct measuring 
instrument, and measures any thick- 
ness up to 0.100 in. upon a dial which 
is graduated to read in thousandths. 
Adjustment to compensate for wear 
is obtained by turning the lower con- 
tact point, which is screwed into the 
frame. The contact points are 
bevelled for convenience and the 
gage is remarkably compact in 
design. 
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Acme Electric Spot Welder 


An electric spot welder which 
contains many improvements over 
its former models is now being mar- 
keted by the Acme Electric Welder 
Co., Los Angeles, Calif. This ma- 
chine which is designated Type D, 
is designed especially to meet the re- 
quirements of manufacturers of 
cabinets, boxes and similar products 
which require welding in the cor- 
ners, and for a variety of other work. 

Both the upper and lower horns 
revolve in their holders and the 
lower horn swivels on the column. 
The upper horn can be moved in and 
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screw is provided for setting the 
opening between the electrodes. 

All working parts and electrical 
connections are enclosed in the base 
of the welder. The transformer is 
located close to the rear of the horns 
and will safely stand a heavy over- 
load without ill effects. The machine 
is built in 6-, 12- and 15-kw. sizes. 
The depth of throat varies from 12 
to 30 in., and the drop of the lower 
horn on the column from 8 to 24 
inches. 


Federal Thread-Lead 
Test Gage 


The Federal Products Co., 15 Elbow 
St., Providence, R. L, has recently 
placed on the market a thread-lead 
test gage. The instrument is used 
to verify all leads upon threaded 
pieces up to 2 in. in diam., at points 
1, 2, 3, 4, 5 and 6 in. apart. The 
right-hand test point is removable 
and interchangeable in any one of 
the above positions in order to meas- 
ure short screws. 

The body of the tool is made of 

















ACME ELECTRIC SPOT WELDER 


out and both ends of each horn are 
machined to hold electrodes, one end 
of each horn holding the electrode 
square, and the other in an angular 


position. The lower horn is ar- 
ranged to slide vertically on the 
column and each adjustment of 


horns or electrodes is made by the 
loosening of one screw at the point 
where adjustment is required. 

The regulation of voltage at the 
welding points is accomplished by 
the handle at the side of the casing, 
permitting the welding of materials 
of different thicknesses and also in- 
creasing the speed of operation. 

The electrodes are 1 in. in diam. 
and both plain and water-cooled elec- 
trodes are furnished with the ma- 
chine, together with the necessary 
water connections. The water- 
cooled electrodes have six welding 
tips; plain, off-set and center points. 

The treadle is swiveled to allow 
the operator to work the welder from 
either side and the mechanism is 
counterbalanced. An adjustment 














FEDERAL THREAD-LEAD TEST GAGE 


aluminum and of convenient shape 
to be grasped and applied by hand. 
In use the finished upper surface of 
the long slide is brought into con- 
tact with the screw to be tested and 
adjusted up or down, by means of 
the knurled adjusting screw, until 
the gaging points are exactly radial 
with the work. 

Thumbscrews in the body of the 
tool regulate the tension of the gag- 
ing springs and also limit the range 
of movement through which the 
pointer may move, preventing vio- 
lent and extreme fluctuations of the 
pointer when the gage is applied to 
or removed from the work. The 
dial is graduated to read to 0.020 in. 
plus or minus. The gage is one of 
comparison only and must be set to 
correspond with a master serew of 
known accuracy. 
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Pedrick Pipe and Tube 
Bender 


A bending apparatus which will 
haudle thin copper and brass tubing, 
as well as commercial pipe of various 
materials, is now being marketed by 
the Pedrick Tool & Machine Co., 
3638 North Lawrence St., Philadel- 
phia, Pa. 

The essential features of the 
bender are shown in the accompany- 
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PEDRICK PIPE AND TUBE BENDER 


ing illustration. A faceplate with 
teeth cut on its periphery revolves 
inside an outer casing, being moved 
by a pinion, to the shaft of which a 
hand lever is fitted. The drive ratio 
is sufficiently large so that compara- 
tively little manual labor is required 
to bend materials within the range 
of the machine. 

The resistance stud is mounted in 
the steel plate which is attached to 
the casing and is seen at the left in 
the illustration. Several holes are 
provided in the plate so that the stud 
may be properly located. The face- 
plate also carries a stud near its 
periphery, radially adjustable by 
means of a setscrew, and fitted with 
a roller to reduce the friction on the 
pipe or tube being bent. 

On a heavy stud at the center of 
the faceplate is mounted a grooved 
roll of the correct size for the ma- 
terial being bent and of the proper 
radius for the shape desired. The 
degree or angle of the bend is de- 
termined by the angle through which 
the faceplate is turned and, since 
this can be controlled closely, it is 
comparatively easy to make any num- 
ber of identical shapes. Short pieces 
can be handled, and may be cut and 
threaded before bending. 

The machine is built in a variety 
of sizes which will handle pipe and 
tubing up to 4 in. in diameter, and 
may be bolted in any convenient po- 
sition on a stand, bench or stanchion. 
It is claimed that thin tubes of large 
diameter can be bent without buck- 
ling or upsetting. 
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News Section 











Medals Presented at Opening Session 
of A. S. M. E. Annual Meeting 


At the opening session of the annual 
meeting of the American Society of 
Mechanical Engineers held Dec. 3 to 
Dec. 6 in New York City, Frederick A. 
Halsey and John R. Freeman were each 
awarded the Society Medal. Mr. 
Halsey’s medal was for the year 1922 
and Mr. Freeman’s for this year. Each 
year the A.S.M.E. presents a medal 
to some member who has contributed 


HALSEY 


FREDERICK A 


some notable invention or some im- 
provement to industry. 

To Mr. Halsey the medal was awarded 
for his paper presented before the 
society at the Providence meeting in 
1891, in which the premium system of 
wage payments was told in detail. 
Since that time the system has been 
thoroughly tried out and found to have 
a most harmonizing effect on the work- 
ers and employers. 

The premium system consists in es- 
tablishing a standard task to be com- 
pleted within a given time. When there 
is any saving in time, this saving is 
divided between the employer and the 
workman in accordance with some 
agreed-upon basis, usually an equal 
division. The result is that the work- 
man receives a greater wage for a given 
time, while the employer gets the out- 
put at a lower cost. Mr. Halsey’s sys- 
tem has been highly commended by 
industrial engineers in all parts of the 
country. 


Mr. FREEMAN’S ACHIEVEMENT 


For Mr. Freeman’s laudable work in 
connection with fire prevention and the 
preservation of property, the society 
awarded the 1923 medal. Mr. Freeman, 





who is a past-president of the society, 
has long oo identified with fire pre- 
vention and insurance work. He be- 
came associated with the Factory Mutual 
Insurance Co. in 1886 and in the suc- 
ceeding years carried on a series of 
experiments on fire streams toward the 
perfection of an efficient nozzle. The 
results of these tests, made at Law- 
rence, Mass., in 1888, were later tab- 
ulated and published as the fire stream 
tables. These tables are the standards 
used by all engineers having to do with 
flow of water through nozzles or 
hydrants. 

Next, Mr. Freeman made a study of 


JOIN R 


FREEMAN 


reciprocating duplex pumps and de- 
veloped the designs for the Under- 
writers’ steam fire pump. Later on the 
details of rotary fire pumps were im- 
proved and standardized. Mr. Freeman 
also improved the automatic sprinkler 
system and contributed many important 
devices and systems making industrial 
buildings safer for the workers by being 
nearer to fire proof. 


—— > 


Lectures on Safety 
in Baltimore 


Machine shop superintendents, fore- 
men and others employed by industrial 
lants in and around Baltimore, have 
en invited to attend a series of safety 
lectures which has been prepared b 
Paul F. Stricker, director of the Balti- 





more Safety Council. In addition to 
the lectures entertainment features 
have been arranged. The meetings 
probably will be held in the auditorium 
of the Western High School. 

The meetings will start on Dec. 14. 
The address of welcome will be deliv- 
ered by Henry F. Baker, general chair- 
man of the Baltimore Safety Council. 
John A. Ortel, director of safety for the 
Carnegie Steel Co., will speak on “Why 
Safety Work Pays.” F. S. Benedict, 
of the Norwich Wire Works, Provid- 
ence, R. I., will speak at the meeting on 
Jan. 4, his subject being “The Design 
and Construction of Safeguards.” 
“Safety as a Community Asset,” will 
be the subject of A. S. Goldsborough, 
secretary of the Baltimore Merchants 
and Manufacturers’ Association, on 
Jan. 18. Frank E. Morris, of the Lib- 
erty Mutual Insurance Co., Boston, wil! 
speak on “Where You and I Fit in the 
Promotion of Safety Work,” on Feb. 1. 
The speaker for Feb. 15 is to be an- 
nounced but the subject will be “Organ- 
izing the Industry for Safety.” “Plant 
Conditions, Arrangement Order, Light 
ing, Sanitation,” will be discussed by 
E. 8. Chapin, of the Pennsylvania Rail- 
road, Philadelphia, on Feb. 29. The 
speaker for March 14 also is to be 
announced, but the subject will be “The 
Foreman, the Keystone of Modern 


Industry.” 
-_—_—— 


Texas Expects Active 
First Quarter 


Members of the Texas division of 
the Southern Meta! Trades Association 
held an important meeting at Waco, 
Tex., the latter part of November, G. C. 
Holmgreen, vice-president of the Alamo 
Iron Works, of San Antonio, presiding. 
The principal address was by W. C. 
Trout, president of the Lufkin Foundry 
& Machine Co., of Lufkin, Tex., and 
vice-president of the Texas division. 

Discussing business conditions and the 
outlook, manufacturers in the foundry 
and machine shop field think the first 
quarter of the coming year will witness 
marked activity in the district, though 
conditions have been quiet of recent 
weeks. 

Dallas was selected for the next meet 
ing which will be held in March. 





Closed Car Record in 
November 


Production of Paige 
Jewett sixes by the Paige-Detroit 
Motor Car Co., was 90 per cent 
closed cars during the month of No- 
vember, according to the schedule now 
in force. ; 

This, Paige officials say, perhaps is 
the largest percentage of civsed cars 
that any manufacturer has scheduled 
for building during any month in the 
past year. Paige and Jewett produc- 
tion for October was 80 ner cent closed 
cars. 


6-70’s and 





860b 


Milwaukee Manufacturers Preparing 
for Busy January 


With railroad systems generally prac- 
ticing retrenchment in shop operations 
and reducing working forces to the bare 
minimum required to keep locomotives 
and rolling stock in order during the 
strenuous Winter traffic season, the out- 
look for extensive sales of machinery is 
less encouraging. At the same time 
automobile shops are making a seasonal 
reduction in operating schedules. In a 
general way, users of metalworking 
equipment are engaged in the customary 
paring down of production as the year 
comes to an end. 

Temporarily, therefore, neither in- 
quiry nor sales give much evidence of 
activity, but the local tool trade does 
not look for anything akin to a com- 
plete interruption of buying. In fact, 
inquiry is again reported to be picking 
up since the end of November. Buyers 
as a rule are occupied with framing 
specifications of tool requirements for 
the new year, and already are asking 
for figures and delivery dates predicated 
upon January and February’ needs. 
Some of this business doubtless will be 
placed on makers’ books before the 
end of the year in order that produc- 
tion may take its proper course and 
the equipment be ready for delivery 
after inventories have been taken, 
usually between the holidays. 

While the machinery industry en- 
gaged in the manufacture of sawmill 
and woodworking machinery has experi- 
enced a favorable year, prospects are 
regarded as even better in 1924. The 
most conspicuous order placed with the 
American woodworking machinery trade 
this year, and probably the largest 


single contract ever placed, is that 
taken by the Filer & Stowell Co. of 
Milwaukee for the equipment of a new 
fir mill at Longview, Wash., for the 
Long-Bell Lumber Co. This is to be 
supplemented during the coming year 
with a large resaw mill and thereafter 
with a duplicate of the sawmill now 
under construction. Together, this rep- 
resents the most notable sawmill project 
undertaken in at least a decade. An 
idea of the size of the initial order taken 
by the Filer & Stowell Co. is that speci- 
fications call for 420 Westinghouse 
motors, ranging in size from 5 hp. to 
500 hp. 

Automobile body shops, furniture and 
musical instrument factories, and mill- 
working concerns are still buying ex- 
tensively of machinery of all descrip- 
tions, and with the prospect for a 
continuance of the remarkable home and 
apartment building movement, needs are 
expected to be well sustained. 

Public garage and repairshop con- 
struction in Milwaukee and Wisconsin 
is being carried on in large measure, 
with several exceptionally large works 
being undertaken that call for a good 
aggregate of new and used machinery. 

Manufacturers of units and parts for 
the automobile trade have specifications 
requiring steady operations until the 
holidays, but machine shop forces as a 
rule are showing some slackeiing in 
production schedules. Automobile needs 
seem to dominate the general foundry 
situation, which has brought about a 
more spotted character of operations 
when bookings refer to other than such 
outlets. 
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Chicago Market Is 
Holding Steady 


Machine tool dealers in the Chicago 
district report straggling orders for 
single machines from industrial buyers, 
but very little railroad business this 
week. The Ryerson company sold four 
lathes to the Southern Pacific R.R. and 
the same railroad ordered a 74 ton Shaw 
electric crane. The Pennsylvania R.R. 
placed an order with the McMyler Inter- 
state Co. for 33 jib cranes for freight 
handling. The Wabash R.R. placed an 
order with Industrial Works for a 25- 
ton 50-ft. boom locomotive crane. The 
Denver & Rio Grande Western R.R. 
has purchased a 90-in. wheel quartering 
machine. The Pennsylvania R.R. has 
purchased a 6-ft. radial drill. Some 
dealers report business for November 
as being the lowest thus far this year 
while others report sales as being about 
the same as in September. Although 
not much improvement is expected dur- 
ing December it is anticipated that rail- 
roads and industrials will enter the mar- 
ket for a number of tools after the 
first of January. The used machinery 
market has shown greater activity this 
week. 

Steel buying is heavier in the Chicago 
territory, prices are firmer and pro- 
duction shows a slight increase as com- 
pared with a week ago. About 15,000 
tons of steel were involved in structural 
contracts placed during the last few 


days. The largest calls for 573 tons 
for state highway bridges in Minnesota, 
the tonnage being divided between the 
Illinois Bridge Co., the Clinton Bridge 
Co. and others. A power house and 
electrical engineering building for Pur- 
due University at Lafayette, Ind., will 
require 361 tons to be furnished by the 
Rochester Bridge Co. Other awards in- 
clude: 263 tons, warehouse and office 
building for the Central Steel & Wire 
Co., and 216 tons, Northeastern Power 
Co., Wis., hydro-electric power plant 
and dam to the Worden-Allen Co. 
Practically every line in both iron and 
steel is active and further important 
steel buying is anticipated. Railroads 
have placed only a small part of the 
80,000 cars expected and some im- 
portant news from this source can be 
looked for. If the present car buying 


is continued steel mills will be in a 
favorable position before the turn of 
the year. Increased production and 


higher prices are anticipated. 


~~ —-——— 


Better Business in 


Buffalo 


Machine tools of the smaller variety 
now seem to be selling in sufficient 
volume throughout the Buffalo territory 
to give considerable encouragement to 
the dealers. Among the sales reported 
is one of five No. 3 and No. 4 oil gear 
broaching machines to an automotive 
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firm in Syracuse, which is one of sev- 
eral small sales in the automotive field 
that indicates an anticipation of a better 
demand for automobiles immediately 
after the first of the year. 

There was a strong rumor in this 
city that the Pierce-Arrow Motor Car 
Co. would bring out a new model, a 
more moderately priced pleasure car, in 
the Spring and consequently would be 
in the market for more machinery soon. 
However, Myron C. Forbes, president of 
the company, has stated that he knows 
nothing definite about it and that there 
was no official foundation for the state- 
ment. 

One machinery sales organization re- 
ports the sale of considerable small 
woodworking machinery to local ship- 
yards: drills, lathes, shapers, planers, 
etc.; also a lively inquiry from such 
firms for more machinery for Spring 
delivery. 

SCHOOLS BUYING 


Some machinery is being purchased 
by the Buffalo public schools for tech- 
nical training departments. There is 
considerable demand developing for con- 
crete mixers and other road building 
machinery. Demand for power plant 
equipment is still extremely light. 

Most of the orders which are being 
received by Buffalo machinery offices 
are for single machines for replacement 
purposes. The inquiry for such ma- 
chines is stronger than ever and thers 
is a general feeling among the sales 
offices that many firms have been hold- 
ing off so long that they will be com- 
pelled to place orders within the next 
few weeks to keep their shops running 
to capacity. Some firms which cam« 
into the market for replacement tools 
at least two months ago are just closing 
at this time. 

Work is coming to general manufac- 
turing plants in better volume this 
month than last and an encouraging fac 
tor, for example, is that in several shops 
automatic screw machine jobs which 
have been on eight hours for severa! 
‘months are now on nine hours and many 
of them go to full time next week. 

However, according to well informed 
observers, while business is better now 
and undoubtedly will continue to im 
prove, no big improvement is looked 
for in the next two quarters. There 
is too little confidence in the future on 
the part of manufacturers, jobbers and 
retailers alike to bring about a return 
to rush conditions. The railroads are 
preparing large orders for next year. 





Two Philadelphia Men 
Are Decorated 


Two Philadelphia inventors have re- 
ceived high honors from the Franklin 
Institute, according to an announcement 
made recently. They are Albert Kings- 
bury, who has perfected a highly im- 
portant type of thrust bearing to be 
used in hydraulic machinery, and Harry 
S. Parks, originator of a tank gage used 
in measuring the depths of liquids. 

Mr. Kingsbury will receive from the 
institute the Cresson medal, second in 
importance to the Franklin medal, which 
is awarded annually. Mr. Parks will 
receive the Longstreth medal, awarded 
for meritorius work in art and science 
and for inventions of high order that 
develop and improve mechanical oper- 
ation. 
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Canadian Trade Quiet but Confidence 


in Future 


Buyers of machine tools and other 
steel products in Canada are still pur- 
suing a cautious policy, and the major- 
ity of sales and inquiries have been for 
single units only. While-this condition 
of trade appears to be fairly general 
throughout the country some machine 
shops, particularly in Montreal and 
Toronto, report good business. These 
dealers state they are receiving a good 
number of small orders. There is very 
little demand for used machinery, the 
reports in this respect from all parts of 
the country being entirely unsatisfac- 
tory. Conservative buying is being in- 
fluenced to a large extent by the + 
proaching inventory-taking season. In 
most cases manufacturers and jobbers 
are being forced to hold the stocks, 
guaranteeing, as they do, good de- 
livery. 

The collapse of the European market 
and the present weakness of foreign 
exchange are the principal contributing 
factors to a condition of business hes- 
itancy, although domestic conditions are 
undoubtedly sound and there is no cause 
for any pessimism regarding the future. 
That industry will, in the near future, 
enjoy considerable expansion is the be- 
lief of George Smart, of the Smart- 
Turner Machine Co. of Hamilton who, 
in a recent interview, said: 

“We secured considerable business 
during the Spring and Summer of this 
year, and the past several months will 
compare very favorably with the same 
period last year. There is, in my opin- 
ion, room for optimism, and my view 
of the possibilities of the immediate 


Still Firm 


future is quite hopeful. The present 
condition is not customary at this time 
of the year, hence my belief that it is 
but a passing wave.” 

During the past couple of weeks there 
has been a substantial tonnage of semi- 
finished steel products ordered for de- 
livery after the first of the year. Struc- 
tural steel producers have been showing 
more interest in the market and a fair 
tonnage has already been placed for 
January delivery. 

While fair improvement has been 
shown during recent months in such 
Canadian industries as steel and equip- 
ment, and many miscellaneous indus- 
tries, the backbone of business activity 
in the country has been pulp and paper, 
mining and building. The production of 
pulp and paper has been very heavy, 
newsprint production being estimated to 
approximate 1,200,000 tons during the 
current year, a new high record in this 
industry. 

The really bright spot is that the 
total trade of the Dominion continues 
to show big increases. There was a 
betterment of nearly 173 million dollars 
in the trade during the first seven 
months of the present fiscal year. There 
were increases in both imports and ex- 
ports, but the rise in imports was much 
greater than in exports. The total 
trade for the seven months ending Oc- 
tober was $1,094,564,000, as compared 
with $921,699,000 for the corresponding 
period in the previous year. For the 
month of October by itself, 1923 figures 
show an increase of about seven millions 
over 1922. 





a, 
an 


Inquiries Increase 


in New York 


The month of November proved to be 
a fair month for machine tool dealers 
in the New York district, and Decem- 
ber opened up with an encouraging 
number of inquiries but a falling .off 
in actual sales. This condition was 
foreseen and not unexpected, and it is 
not anticipated that December will 
measure up to November or October. 
However, the consolation is found in 
making a comparison of 1923 with the 
business done in 1922, when it is gen- 
erally conceded that a healthy increase 
is recorded. Predictions for the future 
extend as far as the first quarter only, 
and all dealers agree that the first fis- 
cal period of the new year should bring 
in a return better than the first three 
months of the present year, and some 
are optimistic enough to further state 
that a record quarter is sure to result. 

With railroad buying slightly off this 
month, it is reasonable to expect an 
improvement in this line in January. 
Lists that have been out for some time 
will be closed then, according to rumor. 
The New York Central R.R. and the 
Delaware, Lackawanna and Western 
R.R. are both purchasers at the present 
time and, while in both cases the busi- 
ness is spread over a large territory, 
the New York district is getting its 
share. Automobile makers are not in 
the market except for immediate needs 
but, like the rails, they are expected to 
be heavy purchasers during January. 





Improvement of general industrials 
has been noticed during the last month 
and some purchasing is anticipated 
from this quarter. 

Dealers in used machine tools report 
a fair business with no difficulty in ob- 
taining good machine tools, but with 
some obstacles met in disposing of 
them. 

The export business has improved 
beyond expectations and shipping has 
been made easier by the exceptional 
warm weather that has been experi- 
enced in New York this season. 


Detroit Awaits 1924 
Auto Schedules 


Somewhat reduced production sched- 
ules will prevail in the majority of 
Detroit’s motor plants until the first 
of the year. Among the factors con- 
tributing are the normal seasonal de- 
cline in demand, stock taking, and the 
usual preparations for the coming 
auto shows. 

This decline in production is having 
its effect upon the machine and machine 
tool industry, although leaders in the 
field are not anticipating any serious 
curtailment in this line. A slight fall- 
ing off in business is always expected at 
this time of year in this automotive 
center, and executives are prepared for 
it. There appears to be a prevalent 
belief that with Jan. 1 the industry will 
experience one of the best Winters in 
its history. 

Recent 





statements of automobile 





860c 


executives to the effect that next year’s 
business will come to the concern which 
recognizes the need for steady improve 
ments is taken to indicate that the opt 
portunity for the machine tool indus- 
try during the coming months will be 
great. 

Hupp produced more closed cars in 
November, both in number and in per- 
centage of total output than during 
any previous month in its history. Two 
thousand five hundred “all-season” 
cars were turned out. 

Order for the Maxwell club sedan 
are the largest the company has ever 
enjoyed for any single model. The fac- 
tory is turning out these jobs as fast 
,as_ possible and is still far behind 
orders. i 
' The Cadillac” October business was 
the second best October in history anc 
the third largest month on record for 
the company, being exceeded only by 
October, 1919, and April of this year. 

Studebaker is one of the first to dis- 
close plans for next year. That the 
company is confident of a continue! 
good demand in 1924 is evidenced in the 
production schedule for the first quar- 
ter of next year, which calls for an 
output of 40,000 cars in this perioc. 
If this fact is accomplished it will con- 
stitute the largest first quarter’s pro- 
duction in the history of Studebaker. 
In the first quarter of 1923 production 
was 37,500; first quarter of 1922 total 
was 26,665; first quarter of 1921 
totaled 10,983. 





Immigration Views 


Are Varied 


Demands from widely-conflicting in- 
terests for changes in the immigration 
laws which will be made at the forth- 
coming session of Congress, are forecast 
in the requests received during the past 
few days for places on the program of 
the National Immigration Conference to 
be held at the Hotel Astor in New York 
on Dec. 13 and 14. Arrangements for 
the conference are in charge of the 
National Industrial Conference Board of 
10 East 39th St., and practically all the 
available assembly space in the hotel 
has been reserved. 

These will be representatives of all 
phases of American social, industrial, 
economic and political activity, and in- 
asmuch as the conference will be a 
public forum, the conflicting views of 
the country on immigration, which have 
acted in the past to render consideration 
of the whole subject highly eentrover- 
sial, will be put on record with the ex- 
pectation that they may form a means 
of guidance in any projected new leg- 
islation. The present per centum limit 
act expires next June, and Congress 
will be called on at this session to enact 
a substitute. The National Industrial 
Conference Board, which has been mak- 
ing a study of the subject for over a 
year past, has called the conference to 
put on record the needs of the nation 
in framing a definite immigration 
policy. Economists of the board have 
reported that the whole question should 
be considered on broad humanitarian 
grounds. An interpretation of what 
these grounds should be is vitally de- 
sired by Congress and industry, and the 
expressions reaching the board, as the 
time for the conference approaches, 
furnish a remarkable indication of the 
divergence of views in diff@rent sections. 
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Personals | 
J 


Burton E. CARPENTER, formerly in 
charge of the Philadelphia territory for 
the Garvin Machine Co., New York City, 
is now manager of the midwest terri- 
tory for the same companys with head- 
quarters in Chicago, Ill. 


Rosert R. HirsH has been made dis- 
trict manager at Buffalo for the SKF 
Industries, Inc. He was formerly in 
the Philadelphia office of the concern. 


Atpert O. RrorDAN has been made 
special tool and machine designer at 
the tool plant of the American Car & 
Foundry Co., Detroit. 


Tuomas D. WEAVER is now with the 
Worthington Pump & Machinery Corp., 
Cincinnati. 

H. Cray BECKWITH is general man- 
ager of the Byers Machine Co., Ra- 
venna, Ohio. 


Joun W. Hoxt is with the Parker 
Wheel Co., Cleveland, Ohio. 


G. M. WrtutaMs has been made pres- 
ident of the Wire Wheel Corp. of Amer- 
ica, Buffalo, N. Y. He was formerly 
general manager of the Dayton Wright 
Co., Dayton, Ohio. 


L. R. Brown has heen appointed 
manager of the transformer division 
of the new central station department 
of the General Electric Co., Schenec- 
tady, N. Y. 


E. L. BeckwiTH has been appointed 
district manager at the Chicago office 
of the Detroit Stoker Co., Detroit. 


G. G. Jerer, H. F. McRei and CLIN- 
TON JONES have been appointed sales 
managers in the transformer division 
of the General Electric Co., central 
station department, Schenectady, N. Y. 





HarRY MEACHEM has recently become 
vice-president and general manager of 
the Rider-Ericsson Engine Corp. and 
the Delamater Iron Works, Indian- 
apolis, Ind. He was formerly with 
Dean Brothers. ' 


W. Rawson CoLurer, formerly with 
the Georgia Railway & Power Co., will 
have charge of the Atlanta office of 
Dwight P. Robinson & Co. 


Harry Ross Jones, formerly pres- 
ident, the United Alloy Steel Co., Can- 
ton, Ohio, has joined the board of the 
Dominion Alloy Steel Corp., which firm 
contemplates the erection of a large 
plant at Sarnia, Ontario. 


Dr. THomas T. READ, supervising 
mining engineer of the Bureau of 
Mines, Department of the Interior, has 
been awarded a gold medal and a 
commemoration diploma by the govern- 
ment of Brazil. Dr. Read was the 
representative of the Department of 
the Interior with the United States 
{ommission to the celebration of the 
100th anniversary of the independence 
of Brazil at Rio de Janeiro, last year, 
and was also the special delegate of 
the American Institute of Mining and 
Metallurgical Engineers, and the Fed- 
erated American Engineering Societies 
to the International Engineering Con- 
as held in connection with the cele- 

ration. 
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E. H. Weiker who has been in 
charge of the Detroit district for the 
Le Moyne Steel Co., Pittsburgh, has 
aan made vice-president in charge of 
sales. 


Georce W. DuNCAN, JR., has become 
a member of the firm of Coddington & 
Duncan, consulting mechanical engi- 
neers, San Francisco, Calif. 


CHARLES H. Parr, one of the found- 
ers of the Hart-Parr Co., Charles City, 
Iowa, manufacturer of tractors, ten- 
dered his resignation and has accepted 
the position of engineer with the Elgin 
Street Sweeper Co., Elgin, Ill., manu- 
facturer of motor driven street clean- 
ing apparatus. 


Business Items 





The plant and machinery of the 
Standard Pulley Co., Cincinnati, have 
been purchased by Elmer Ritter, J. F. 
Jewett, Jr., and J. F. Jewett, 3rd. The 
company will be reorganized with the 
above men as officers. A new machine 
shop will be built. The sale price of 
the plant and machinery was $30,000. 


The Marx Brass Works, Detroit, for 
the past few years known as the Grant- 
Marx Brass Works, again is operating 
under the original firm name, under 
which it began activities in June, 1916, 
doing business at 688-692 Meldrum 
Avenue. 


An important sale of foundry and 
machine shop properties of the W. J. 
Oliver Co., Knoxville, Tenn., will be held 
Saturday, Dec. 15, it has been announced 
by James B. Crumbliss, receiver, ap- 
pointed some time ago. 


The Merit Equipment Co., Cleveland, 
Ohio, has been chartered with a capital 
of 3,000 shares, no par value designated 
to manufacture, buy, sell and deal in 
machinery, equipment and metal spe- 
cialties. The incorporators are: Charles 
Folleth, Ashley M. Van Duzer, F. J. 
Perkins, L. C. Wykoff, and Walter H. 
Nye. 

Plans for immediate and extensive 
expansion have been announced by the 
Chandler & Taylor Co., manufacturers 
of steam engines, Indianapolis, in con- 
nection with the filing of an applica- 
tion with the state securities commis- 
sion for permission to increase the com- 
mon stock of the company from 
$100,000 to $400,000. A considerable 
amount of new machinery will be placed 
in the company’s plant in South Addi- 
son St. 


The Canadian National Railway offi- 
cials have set aside $92,000 in their 
1924 budget for improvements to the 
Canadian National Railway-Wabash 
shops in St. Thomas. Ontario. 


The General Electric Co. has pur- 
chased at Los Angeles, Cal., five acres 
on the Southwest corner of Santa Fe 
Ave., and 52nd St., with a frontage of 
420 ft. on Santa Fe Ave., and 520 ft. 
on 52nd St. There is now located on 
the property a two-story reinforced con- 
crete building which will immediately 
be modified and converted into a fully 
equipped service shop in which all kinds 
of electrical apparatus will be rebuilt 
and repaired. Later a large warehouse 
will be built on the property and even- 
tually there will be a factory. 
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_ Baker Brothers, Toledo, Ohio, have 
just completed an addition to their ma- 
chine shop which will add approximately 
50 per cent to the capacity of the plant 
The addition is of the one-story and 
balcony construction. 


The Charlotte Supply Co., 20-24 East 
Fourth St., Charlotte, N. C., machine 
tool and supply distributors in the 
Southern territory, will construct a new 
four-story building at Mint and First 
Sts., in that city, to be used as Southern 
warehouses and general offices. 


The Steel Products Corp. of Sheboy- 
gan, Wis., a new $100,000 corporation 
organtzed by Fred Zschetzsche, A. G 
Stuedeman Ant W. B. Collins, recently 
is taking over the automobile bumper 
attivities of the Jenkins Machine Co., 
Sheboygan. 


The Townsend Co., Janesville, Wis., 
has filed articles of incorporation. It 
is authorized to manufacture and deal 
in engines, tractors, vehicles, mechanical 
devices and appliances. The principal 
is R. F. Townsend, formerly connected 
with the Townsend Mfg. Co., Janesville, 
tractor manufacturer. Mr. Townsend 
acquired the machinery, paterts, etc., 
and for the past six months has been 
developing a new industry of similar 
character. 


Obituary | 


B. J. McCarTHy, for many years man- 
ager of the foundry department for the 
Phillips & Buttorff Manufacturing Co., 
of Nashville, Tenn., died the latter part 
of November at his home in that city 
at the age of 81 years. 





Railroads Report 
Big Earnings 


country which have published their Oc- 
tober reports to date, the total net in- 
come is $70,149,444, equal to an _ in- 
crease of 25 per cent, compared with 
the total for October a year ago. Gross 
revenue was $390,396,797 for October, 
against $365,375,743 in the correspond- 
ing month of 1922. 

The majority of the reports. added 

to those already published, showed an 
increase in net income over Septem- 
ber and above October of last year. On 
the forty railroads the gross income 
for the ten months’ period totaled 
$3,534,857,903, while the net operating 
income was $553,609,237, or more than 
20 per cent in excess of the first ten 
months of 1922. 
_ Outstanding in the reports, as show- 
ing that the improvement extends to 
the Northwestern railroads, was the 
report of the Great Northern. The net 
operating income of that road was 
$5,294,338, the largest in its history. 
It compares with $2,721,327 in the 
same month last year, $3,987,774 in 
1921 and $2,303,274 in October, 1920. 
This brings the net income of the 
Great Northern for the ten months’ 
period this year up to $18,569,505, as 
compared with $12,805,569 in the sam: 
period of 1922. 





Of forty railroads in all parts of the 
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The Business Barometer 


This week’s outlook in Commerce, Finance, Agriculture 
and Industry based on current developments 


By THEODORE H. PRICE 


Editor, Commerce and Finance, New York 


(Copyrighted. Theodore H. Price Publishing Corporation, 16 Exchange Piace, New York) 


N INCLUSIVE summary of last 
A week’s news of domestic business 
would contain the following items: 
Cotton is above 37 cents in New York 
and still higher prices are talked of if 
the government crop estimate on Dec. 
12 supports the reduced private esti- 
mates now current. Meantime exports 
are somewhat smaller, a few New Eng- 
land mills are shutting down or threat- 
ening to close, the buyers of cotton 
goods are becoming very circumspect 
and the speculation in futures is nec- 
essarily restricted by the narrowness of 
the market and the large margins de- 
manded. Coffee, though dull, is ruling 
around 10 cents for near deliveries and 
well informed merchants say _ that 
higher prices for the distant positions 
are likely. 


Tin has advanced sharply. So have 
lead and zine. Copper is the only metal 
of commercial importance that is a lag- 
gard in the movement toward higher 
price levels. Bituminous coal is lower, 
especially in the West, and some Illinois 
mines have closed down. No one will 
grieve that the high prices at which coal 
has been held for so long are now work- 
ing their natural result. There are 
many who hope that something of the 
same kind will happen to the market 
for anthracite coal. 

A slight advance in woolen blankets 
was asked on the new lines opened by 
the largest producer last week, and raw 
wool appears to be higher all over the 
world. The department stores in the 
New York Federal Reserve district re- 
port that their October sales show an 
increase of 93 per cent over last year. 
The Federal Reserve Board reports that 
October trade was larger than last year 
in all Federal Reserve districts. The 
increase ranged from 2 per cent in the 
Kansas City district to 20 per cent in 
the Dallas district. 

Henry Ford announces that he will be 
able to make 10,000 cars a day by 
Feb. 1, and most of the other motor 
manufacturers claim to be preparing for 
an increased output in anticipation of 
an increased demand. This may ex- 
plain the recent advance of from 2 to 
{ cents in crude rubber. 

Most of the Federal Reserve Banks 
take a cheerful view of the situation 
and the Federal Reserve Board notes 
an October increase of 3 per cent in 
“basic production,” whatever that may 
mean. Lumber and building materials 
are moving normally at unchanged 
prices. Twenty-five cities show a gain 
of 28 per cent in new construction for 
the ten months ending with October. 


Food products in the raw form com- 
prise about the only group of commodi- 
ties in which there has been any decline. 
Corn is slightly lower. Wheat has been 


difficult to rally and hogs and turkeys 
are cheaper on the large offerings in- 
cident to the Thanksgiving season. 

The production of petroleum is still 
in excess of the immediate demand, but 
the surplus supply is getting into strong 
hands and the oil stocks are looking up. 

The world’s sugar crop for 1923-24 
is estimated at 19,145,500 tons, the larg- 
est on record and 6.7 per cent over that 
of the previous season. Some decline in 
prices is expected later on, but the 
present market is surprisingly steady. 

The Erie Railroad net earnings for 
the first ten months of 1923 show an 
increase of 396 per cent over 1922 and 





“A remarkable improvement in 
Austrian trade is reported. Mexican 
bonds are higher and trade reports 
from Australia and East India are 
distinctly cheerful. It now takes less 
than 30 days to go from New York 
to Moscow and travelers from Russia 
bring most encouraging accounts of 
the economic recovery there since 
the Soviet government has permitted 
private traders to resume business.”’ 





nearly all the roads report big gains 
in October gross and net. Therefore 
it is not surprising that the low priced 
railway shares should be attracting 
speculative attention. There are many 
who believe that discriminating pur- 
chases of the cheap railroad stocks will 
show large profits within a year, but 
the less confident investors prefer to 
wait until it is known whether the rail- 
road bill that Senator Cummins is in- 
cubating will be mandatory or simply 
permissive in the provisions which re- 
late to consolidation. 

As a whole, the stock market has 
been resilient and more responsive to 
good news than to bad. The investment 
demand for “odd lots” shows a decided 
increase. It may be a partial reflection 
of the gain in savings bank deposits 
which amounted to more than $1,000,- 
000,000 for the year ending June 30, 
1923. The total of these deposits is 
now $18,373,000,000. 

Looking abroad it is much the same 
story. Despite the confusing political 
campaign in England, British trade ap- 
= to be improving and sterling has 
ost part of its recent advance on free 
offerings of bills drawn against Amer- 
ican exports. The Irish government is 
to issue an internal 5 per cent loan for 
£10,000,000 at 95, and an external loan 
for the same amount is also being 
planned. 

Manchester is distinctly active and a 
cable from the London Stock Exchange 
says that “the resumption of new issue 


activity indicates that the public is not 
worrying excessively about the elec- 
tion.” A remarkable improvement in 
Austrian trade is reported. Mexican 
bonds are higher and trade reports 
from Australia and East India are dis- 
tinctly cheerful. It now takes less than 
30 days to go from New York to 
Moscow and travelers from Russia bring 
most encouraging accounts of the eco- 
nomic recovery there since the Soviet 
government has permitted private 
traders to resume business. 


The foregoing is a fair statement of 
present conditions as they are set forth 
in the newspapers and trade reports 
on both sides the Atlantic. It is cheer- 
ful, as are the facts, and yet the London 
Times prints an editorial in which it 
says “The condition of Germany is in- 
finitely worse today than since Germany 
became an empire. - The plain 
fact is that she is breaking up. . ... 
France has had her way. Her curiously 
systematic and coldly logical effort is 
nearing its goal. A new political and 
economic entity is making its appear- 
ance in Europe, molded and dominated 
by France.” 

In pre-war times this pronouncement 
from such an authority would have 
given pause to enterprise all over the 
world. Today it is hardly noticed and 
the markets are almost buoyant as 
merchants prepare for new adventures 
and industrialists plan for increased 
production. 


_ What is the explanation of the seem- 
ing paradox? The only one that I can 
offer is that we are feeling the factitious 
stimulus of inflation. The value of 
paper money in Europe and of gold in 
America is declining. On both sides 
the Atlantic more of the currency in 
use is exacted in return for human en- 
ergy and its products. When this hap- 
pens we say that prices are going up 
and we feel the illusion of prosperity 
created by an apparent increase in the 
value of the things we own. 

If this depreciation in the value of 
money or appreciation in the value of 
labor and its products is to continue 
those who are forehanded will naturally 
try to exchange their money for prop- 
erty that is easily convertible and can 
be readily bought and sold. 

This is what is happening at present. 
Shares of stock in prosperous com- 
panies and merchandise for which there 
is a wide market have commenced to 
feel the levitation of inflation. It will 
gradually extend itself to other things 
for which the market is less mercurial 
and it may by attrition lift the price 
of bonds, although it should not as 
bonds are simply contracts for the 
future delivery of the depreciating 
money in which they are payable. 
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Labor and its demands too much for industry it is claiamed—The great army of “Invisible 
Unemployed” soon to be plainly discernible—Pre-war wages seen in offing 


HE termination of the Ruhr war 
has not ended the business crisis, 
which had arisen during the last 
months of the resistance, but rather 
brought it to a climax. The financial 
props which supported industry, enab- 
ling it to keep the works going, having 
been withdrawn, the manufacturers of 
the Ruhr and of the other occupied 
parts were thrown upon their own re- 
sources. With no business in hand, all 
orders having been completed and none 
in sight they had no choice but to close 
their shops and disband their working 
force. They declared that they had no 
funds to pay wages and salaries and 
were unable to raise any on credit. This 
was no doubt a gross perversion of 
fact at least in the case of the big 
industrialists as the latter are now 
credited with more money than they 
possessed prior to the Ruhr occupation. 
The inside truth is that manufacturers 
have no desire to invest their money 
in produce, which under existing condi- 
tions would be too expensive for any 
market of the world. Moreover, many 
lines of industry are, at least tempo- 
rarily, cut off from their regular supply 
of raw material. No one could honestly 
expect a sacrifice at a grand scale from 
the Rhenish industrialists in the interest 
of the working classes especially when 
looking back upon the many months of 
bitter strife between the two parties. 
After an almost complete stagna- 
tion of business, with no improvement 
possible for the present, the stoppage 
of production seems the _ inevitable 
course. The dismissed workmen are 
receiving full payment from the un- 
employed aid, which leaves the financial 
strain on the country very much as it 
was during the Ruhr war. The leaks 
which sapped the country’s life blood 
during the passive resistance have re- 
mained open and the sharp external 
and internal conflicts of which the Ruhr 
and Rhine is the playground, evidently 
do not allow them to be stopped. 


WHAT OF THE SEPARATISTS? 


Such conditions are greatly strength- 
ening the centrifugal forces at work 
in the country—which have to be men- 
tioned as of vital importance to the 
industry—and paving the way for the 
separatist movement. The separation 
of the occupied parts, although politi- 
cally in a state of suspense is virtu- 
ally becoming a sure fact. A customs 
cordon separates the occupied parts 
from the German interior. The eco- 
nomic union between the two is prac- 
tically severed. The industrialists of 
Rhine and Ruhr are forced to take 
upon themselves the reparations burden, 
which their government declines or is 
unable to resume. State obligations 
are shifted upon private shoulders. The 
bill for them will doubtless be sent to 
the German Government in the shape 
of a self-assumed license to deal with 
the labor problem as the Western indus- 
trialists think fit. The huge conflict 


arising therefrom is inherent of suffi- 
cient motive power to sever the threads 
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by which the Rhine and Ruhr districts 
are still tied to the German State. 

The sinister course which develop- 
ments have taken for the German in- 
dustry has again put the labor prob- 
lem in the foreground. Since business 
is now in such a desperate state, that 
strikes, riots and even worse have lost 
much of their terror, the leading quar- 
ters of industry seem resolved to have 
the latent labor dispute decided right 
now and definitely. The “Marxism” 
under which name the whole structure 
of post-war labor legislation is sum- 
marized and which is generally blamed 
for the country’s plight ,has to be 
routed completely, it is declared, or 
German industry cannot exist. 


QUESTION OF Hours 


In some part of the country, it is 
thought the ball will be set rolling. 
After looking at Bavaria in this expec- 
tation it is now considered likely that 
the development in the occupied parts 
especially in respect of the reparations 
question will force the issue. The out- 
cry against the eight-hour day is the 
signal of the general attack. It is 
fought under the motto of increased 
and more economical production, made 
quite popular by the level that prices 
have reached at the approach of the 
gold mark standard. Whereas the 
trade unions maintain that an improve- 
ment of maunfacturing methods and 
equipment alone will be sufficient to 
accomplish this end, without touching 
the so-called labor achievements manu- 
facturers are of the opinion that they 
have to be battered down and pre-war 
labor conditions restored. The eight- 
hour day is to them not the object but 
the point of attack. It is of course 
of less consequence how many hours 
a day are worked than how much is 
produced every hour. Of equal impor- 
tance is considered the removal of the 
demobilization ordinances, the shop 
council law, the compulsory wages 
tariff and the restrictions of the pre- 
war piece work system. The manu- 
facturers are therein governed by the 
opinion that at gold mark prices, pre- 
war wages or worse can no longer 
be stalled off. They are quite prepared 
to pay pre-war wages and have re- 
peatedly said so, but on the condition 
of a pre-war efficiency only. Given 
again a free hand in their works, man- 
ufacturers hope to get back to the price 
level required for their foreign busi- 
ness. That the latter can only be re- 
tained by a certain amount of under- 
bidding, is a standard doctrine. 

When searching for the organic 
causes of the rather sudden mounting 
of prices to double and treble the «ize 
of the pre-war average, reduced effi- 
ciency is found only one of them. There 
are several others besides. The pres- 
ent price level bears all the signs of a 
hot-house growth, facilitated by greatly 
restricted importation. The prices in 
every stage of the train of manufac- 
turing include a large safety factor in 
protection against the depreciation of 





payment on its way from consumer t 
producer. This can be readily under- 
stood when considering that the 48 hour: 
required for clearing a check had at 
certain times reduced its concrete valu: 
to a half or less. 

It may be expected that the inflatio: 
of prices due to the wild fluctuation 
of the mark rate will shrink and dis 
appear entirely as soon as a mode of 
stable payments is provided. 

The item that weighs most heavil) 
on cost of production and which ofte: 
escapes the attention of observers is 
the enormously grown rate of unpro- 
ductive labor which manufacturing ca: 
ries and the almost equal growth of th 
personnel. By unproductive labor is 
generally understood the part of the 
working force not actually employed in 
the manufacturing process. In pre-wa: 
times the cost of unproductive labo: 
amounted to from 30 per cent to 50 
per cent of productive labor. Today it 
is about three times as much. 

The number of productive workers 
was in March, 1923, about 5 per cent 
higher than in June, 1914, the produc- 
tion, however, 24 per cent less. The 
efficiency of productive workers turns 
out to have dropped to 72 per cent. The 
large increase of the other working 
force reduces it however to 49 per cent 
in the total. In spite of wages rates 
of a concrete value of about one-third 
of pre-war rates cost of production was 
only 30 per cent below that of June. 
1914. The weak point in German in- 
dustry is, therefore, not lack of effi- 
ciency of the operative force, but the 
overgrown number of help and staff. 


PLANTS OveR-MANNED 


_This dates back to demobilization 
times. Cumbersome business methods 
loaded with a wilderness of red tape 


super-organization and other  self- 
assumed burdens have done much to 
preserve this state of affairs. The 


manufacturers have had various oppor 
tunities to reduce their working force 
at times of strikes when the whole force 
was discharged and the new one could 
be assembled at their choice, but very 
few have made use of them. The 
have clearly got into a rut, from whic! 
they find it hard to extricate them- 
selves. 

The iron heel of necessity will doubt- 
less change this state of affairs. Th: 
20 per cent tax on all wages and sal 
aries has already made manufacturer: 
sit up. The business stagnation wil! 
do the rest. 

The army of “invisible unemployed" 
as the vast number of additional work 
ers which since war time had swelled the 
ranks of industry will now become vis 
ible enough. It is chiefly composed 0! 
men from all the various abandoned 
or deteriorated lines of trade. The 
question is, however, what to do with 
these men. If they remain unemplovec 


they will be a burden on the state nd & 
indirectly on the industry. There is n¢ Ff 


place for them in industry and_ the 
state cannot support them indefinite'y. 
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Big Year Ahead for 
Iron and Steel 


[he tide has turned for the better in 
the iron and steel industry of the 
country, according to Eugene G. Grace, 
president of the Bethlehem Steel Corp., 
at least so far as the business of his 
company is concerned. The low point 
in buying, he said, occurred a few 
months ago, and the volume of business 
has been gradually increasing since. 

“A great many signs,” said Mr. 
Grace, “indicate that 1924 will be a 
repetition of 1923 and that business 
conditions in the two years will prove 
similar.” He pointed out that during 
the current year steel buying was 
heaviest in the Spring, and he expects 
that a large demand for steel products 
would again be witnessed next Spring. 

In regard to the expected demand for 
steel products from the railroads, Mr. 
Grace said: 

“We face the same railroad buying 


program for equipment and main- 
tenance, patricularly track materials 
and cars. The railroads have made 


good money in 1923 and seem assured 
of another good year. Next year is 
going to be one of the biggest rail years 
we have ever had. 

“The automotive industry is anything 
but pessimistic. Motor car makers 
anticipate that their output in 1924 
will be about the same as in 1923. 
Building construction has held up and 
indications are it will continue to hold 
up. The farmer has more money now 
than he has had in many years. His 
equipment is depleted and obsolete and 
he must buy soon. Canning and allied 
industries are scheduled for 100 per 
cent operations.” 





Proposed Standards for 
Ball Bearings 


After years of negotiations, a pro- 
posal for international standardization 


of ball bearings has recently been 
agreed upon by delegates from the 


American, German and Swedish Stand- 
ards Committees. The American dele- 
gate, O. R. Wikander, recently returned 
from conferences abroad which led to 
the agreement, and has submitted the 
proposals for the consideration of the 
interested American committees. 

There are 10 proposals in all, the 
first five being definite and the others 
tentative. The first proposal is toward 
a definite agreement on outside diam- 
eters of ball bearings up to and in- 
cluding the 220-mm. bore in the light 
series, the 200-mm. bore in the medium 
series and the 100-mm. bore in the 
heavy series. The second proposal sets 
forth the widths for single row an- 
nular ball bearings up to and including 
the 140-mm. bore in the light series, 
the 120-mm. bore im the medium series 
and the 90-mm. bore in heavy series. 
The third proposal refers to corner radii, 
the fourth to tolerances and the fifth 
to double row annular ball bearings. 
The sixth, seventh, eighth and ninth 
Proposals supplement the first, second, 
third and fifth proposals respectively 
and refer to the dimensions for the ex- 
tension of the series above those in the 
first proposal. The tenth proposal re- 


fers to metric thrust ball bearings. 
The 


sectional committee, together 
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with the ball and roller bearings divi- 
sion and thrust ball bearing subdivision 
of the Society’s standards committee, 
at its meeting in New York City on 
Nov. 19 took definite action toward ap- 
proving the first proposal only, inas- 
much as the bearing dimensions included 
therein are the same as in the existing 
standards. It was felt, however, that 
the remaining nine proposals should be 
given further careful study before they 
are acted on and they were therefore 
referred back to the sponsor Societies 
for this purpose. 





Increase in Exports of 
Machine Tools 


Exports of metal-working machinery 
during October, 1923, with revised 
comparative figures for October, 1922, 
as compiled from the returns to the 


Department of Commerce, were as 
follows: 
EXPORTS 
Oct., 1922 Oct., 1923 
Value Value 
ee es si $57,161 $221,105 
Boring and drilling 
machines ..... bea 34,262 102,054 
Planers, shapers and 
SNE 36 staan ial 8,256 19,954 
Bending and power 
CE 6 tes canons 7,179 35,885 
Gear cutters ee ; 933 10,608 
Milling machines ..... 69,389 73,198 
Thread cutting and 
screw machines ; 7,464 46,890 
Punching and shearing 
machines ....... 14,945 29,021 
Power hammers ..... 10,386 8,491 
Rolling machines : 7386 ante 
Sharpening and grind- 
ing machines : 78.044 69.300 
Chucks, centering, 
lathe, drill and other 19,102 29,187 
Reamers, cutters, 
drills, taps, dies and 
other metal working 
tools a eee ose 121 944 1£5,970 
Pneumatic portable 
ers ee 26,550 38,084 
Foundry and molding 
ae 41,314 29.504 
Other metal working 
machinery and parts 
i sci hs ake a 408,325 
Metal working machin- 
St creaawes daaleawen 902,188 1,307,576 





Pan Americans Will 
Study Highways 


Forty delegates will be brought to 
this country from Pan-American coun- 
tries to make an intensive “shirt- 
sleeves” study of highways and high- 
way transport under the terms of a 
plan approved by government, automo- 
tive, road machinery, road material and 
banking representatives at a meeting 
held in New York, Nov. 22. 

The proposal as outlined by Assistant 
Secretary of Commerce J. Walter 
Drake, T. H. MacDonald, chief of the 
U. S. Bureau of Public Roads, and 
Dr. G. Sherwell, secretary-general of 
the Inter-American High Commission, 
provides that the men to be invited will 
be named here, and all of their expenses 
will be paid by private subscription. 

The immediate purpose is to give 
the delegates a sufficient understanding 
of developed highway transport to en- 
able them to participate actively in the 
Pan-American Highway Congress pro- 
posed at the last meeting of the Pan- 
American Union and which will be held 
as a separate project next year. The 
ultimate objective is the promotion of 
closer relations between the United 
States and the other countries of the 
Americas. 
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Will Call Conference on 
Cast Iron Pipe 


The subject of standard specifica- 
tions for cast iron pipe was discussed 
at a meeting of a special committee 
of the American Engineering Stand- 
ards Committee, held Oct. 4, 1923, at 
the Engineering Societies Building, 
New York City, as a result of which 
it was voted that the special com- 
mittee should recommend “that the 
American Engineering Standards Com- 
mittee call a representative conference 
on bell and spigot and flanged cast iron 
pipe and fittings, to consider the de- 
te, seal of specifications covering 
dimensions and materials.’ This action 
resulted from a review of two sets of 
specifications for cast-iron pipe sub- 
mitted for the approval of the 
A. E. S. C. one set by the American Gas 
Association and the other by the 
American Society for Testing Ma- 
terials. 


} 





The Bureau of Foreign and Domestic 
Commerce, Department of Commerce, 
Washington, D. C., has inquiries for the 
agencies of machinery and machine tools. 
Any information desired regarding these 
opportunities can be secured from the above 
address by referring to the number follow- 
ing each item. 


Engineering supplies. Birmingham, Enzg- 
land Agency Reference No. 8272. 


Mining machinery including drills. air 


‘compressors, hauling, crushing, sieving and 


classifying machines Rio de Janeiro, Bra- 

zil. Purchase. Reference No. 8248. 
Machine tools, especially lathes, drilling 

machines, filing vises and planing machines 


Nates, France. Agency. Reference No 
8245. 

Tools for carpenters and machinists 
Dublin, Ireland Agency. Reference No 
8295. 


Forthcoming Meetings 











American Society of Mechanical Engi- 
neers. Annual meeting, Dec. 3 to 6, in New 
York City. Calvin W. Rice, 29 W. 39th St. 
New York City, secretary 

National Exposition of Power and Mechan- 
ieal Engineering. Second annual exposi 
tion to be held at the Grand Central Palace, 
New York City, Dec. 3 to 8. Headquarters, 
Grand Central Palace, New York City. 


Society of Automotive Engineers. Annual! ° 
meeting, Jan. 22 to 25, at the General Mo- 
tors Building, Detroit, Mich. Coker F. 
Clarkson, 29 W. 39th St., secretary. 

American Gear 


Manufacturers Associa- 


tion. Spring Meeting. April 28, 29 and 30, 
1924. Lafavette Hote Buffalo, N. Y. 

Society of Industrial Engineers. Eleventh 
annual convention Buffalo Y. Y. April 
30, May 1 and 2 Headquarters, 608 S. 
Dearborn St., Chicago. George C. Dent, 
executive secretary 

Southern Supply & Machinery Dealers 
Association, National Supply & Machinery 
Dealers Association, and American Supply 


Manufacturers Association. 
20 and 21, 1924, 
Ohio F T). 
1819 Broad- 


& Machinery 
Triple convention, May 1% 
Hotel Cleveland, Cleveland 
Mitchell, secretary-treasurer, 
way, New York City 

Foreign Trade Council. Eleventh annual 
convention at Boston, June 4, 5 and 6 
O. K. Davis. India House, Hanover Square, 
New York City, secretary 

The General Committee of Dividion V, 
Mechanical of the American Railway Asso- 


ciation. Convention and exhibits. Atlantic 
City, June 11-18, 1924. 

Railway Supply Manufacturers Associa- 
tion, Exhibit. Atlantic City, June 11-18, 


1924, 
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Rise and Fall of the Market 


Iron and Steel—Pig-iron sales touched million ton mark 
during November. Market in doubt as to direction in which 
prices will change. Coke prices firmer. Steel bars con- 
tinue firm at $2.40 per 100 lb., Pittsburgh. Shapes and 
plates have been quoted as low as $2.40 for large tonnages; 
small lots or specified deliveries, however, bringing a min- 
imum of $2.50 per 100 Ib. 

Advances—General upward tendency in non-ferrous 
metals. Aluminum ingots up 2c. per lb. in Chicago. Babbitt 
metal higher in both Cleveland and Chicago warehouses. 
Solder advanced 1c. in Cleveland and lic. per lb. in New 
York and Chicago, during week. Old metals (non-ferrous) 
higher in Chicago. 

Declines—Structurals and cold drawn steel lower in 
Chicago; Chinese antimony also down ic. per Ib. Increased 
discounts quoted on bolts, nuts, rivets and washers in New 
York and Chicago warehouses. 
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Quotations aie by | he 


PIG IRON Per wross ron 
Matthew Addy Co 


CINCINNATI 


No. 2 Southern . $25.05 
Northern Basic 24. 00 
Southern Ohio No. 2 24. 00 


lidewater Delivery 


NEW YORK 


Southern No. 2 (silicon 2. 25@2. 75) 28. OO 
BIRMINGHAM 

No. 2 Foundry 22. 0O 
PHILADELPHIA 

Eastern Pa., No. 2x (silicon 2, 25€@ 2, 75) : 24. 25 

Virginia No. 2 8. 17 

Basic 24. 00 

Grey Forge 24. 00 
CHICAGO 

No. 2 Foundry local 24. 50 

No. 2 Foundry, Southern (silicon 2. 25@ 2. 75 : 27. 00 
PITTSBURGH, including freight charge from Valley 


No. 2 Foundry 
Basic 


Bessemer 





IRON M AC HINERY C ASTINGS—Cost in cents per lb. of 


100 flywheels, 6-in. face x 24-in. dia., hub not cored, good quality 
gray iron, weight 275 lb. 

Detroit 4.75 
Cleveland ‘ 4.75 


5.00@7.50 
5.00@ 5, 50 


5. 25@ 5. 75 


Cincinnati 
New York 
Chicago 





SHEETS— Quot ations are in cents per pound in various cities 


from warehouse; also the mill base in large lots. 


Blue Annealed Pittsburgh New York Cleveland Chicago 
No. 10 3. OO $. 59 3. 75 +. OO 
No. 12 10 +. 64 3, 80 4.05 
No. 14 3. 20 $+. 69 3, 85 4+. 10 
No. 16 1 40 4. 79 3, 95 4, 20 

Black 
Nos. 17 and 21 3. 70 4,95 4. 45 +. 70 
Nos. 22 and 24... 3. 75 5. 00 4. 50 4. 70 
Nos. 25 and 26 3, 80 5. OS 4.55 4.75 
No. 28 3. 85 5. 15 4.65 4.85 

Galvanized 
Nos. 10 and 11... 3. 90@ 4. 00 5. 15 4. 70 4. 85 
Nos. l2 and 14... 4.00@4. 10 5. 25 4. 80 4.95 
Nos. 17 and 21... 4. 30@4. 40 5. 55 5. 10 5. 24 
Nos. 22 and 24 +. 45@4. 55 3. 70 5.25 5. 40 
No. 26 4. 60@4. 70 5. 85 5. 50 5. 55 
No. 28 4.90@ 5. 00 6.15 5. 80 5. 85 


| stock sell at list plus 15°. 





(Welded)—Warehouse discounts are as 

New York 

Black Galv. 

1 to 3 in. steel butt welded. 48% 34% 554% 

2} to Gin. steel lap welded. 44% 30% 534% 403% 47% 34% 

Malleable fittings: Classes B and C, banded, from New York 
Cast iron, standard sizes, 173°; off 


WROUGHT PIPE 
follows: 
Cleveland Chicago 
Black Galv. Black Galv. 
434% 50% 37% 





SEAMLESS STEEL TUBING— Following base discounts are 


on 20 gauge or . 035-in., round, cold-drawn tubing, }-in. to 1-in., 


O.D., weighing 0,17 Ib. to 0. 36 Ib. per fr. Cutting charee per 100 
cuts, $1. 50 to $1. 58 
O.D. List Price Differential O.D. List Price Differential 
Inches per ft. Discount Inches _ per ft. Discount 
} $0. 09 50°, z $0. 16 35°; 
: 1 450; I .18 31°; 
: ~ iS 40°, 


NOT }— T he discounts are to be lowered by the following differ- 
entials in the case of regular. 10-. 20 carbon: 25,000 ft. or over, 83: 
15,000 to 25,000 fr., 82; 5,000 to 15,000 ft., 81: 1,000 to 5,000 fr., 80: 
less than 1,000 ft., 79. 





MISCELLANEOUS 
100-lb. lots: 


Warehouse prices in cents per pound in 





New York Cleveland Chicago 
Open hearth spring steel | base)... 4. 50 6, OO +. 20 
Spring steel (light) ( base , 6. OO 6. OO 6. OO 
Coppered Bessemer rods base . 53 S. OO (, 70 
Hoop steel . 5. 19 4. 66 4.55 
Cold rolled strip steel 7. 50 8. 25 8. 35 
Floor plates 5. 80 5. 66 5. 80 
Cold drawn shafting or screw 4. 65 3. 90 4. 30 
Cold drawn flats, squares 5. 15 4. 40 4. 80 
Structural shapes (bas 3. 64 . 46 3. 30 
Soft steel bars (base) 3. 54 3. 36 3. 20 
Soft steel bar shapes (base 3. 54 3. 36 3. 20 
Soft steel bands (base) 4. 39 3. 61 3. 95 
lank plates (base) 3. 64 3. 46 3. 30 
Bar iron (3. 10@3.15 at mill 3. 54 3, 3¢ 3. 20 
lool steel : o° 11. OO 
Drill rod (from list) ; 55°, 40a 55°, 50°, 
Electric welding wire, New York, @. 8.35¢e.; 4, 7.85ce.; $s to }, 

7. 35c. per Ib. 
METALS 
Current Prices in Cents Per Pound 

Copper, electrolytic (up to carlots), New York 13. 623 
lin, 5-ton lots, New York... . . - 47. 50 
Lead (up to carlots), St. Louis.. ..6.75@6.80 New York. 7. 373 
Zinc (up to carlots), St. Louis 6.40 New York... .7@7.12} 

New York Cleveland Chicago 
\luminum, 98 to 99°, ingots, 1-15 

ton lots . 26. 20 27. 00 28. 50 

Antimony (Chinese), ton spot. 10. 00 10. 50 10. 25 
Copper sheets, base . 21.00 21.00@21.25 23.00 
Copper wire, base 16. 25 19. 00 16, 25 
Copper bars, base .. 20.00 22. 50 19, 50 
Copper tubing, base os sre 27. 25 23. 00 
Brass sheets, base . -oee 22. 00 18. 75 
Brass tubing, bas« +. aoe 27. 00 20. 50 
Brass rods, base 15. 50 18. 00 15,75 
Brass wire, base ; . ear 22. 00 
Zinc sheets (casks) . 10,25 10, 45 ie 
Solder (4 and 4), (case lots) 32. 50 31.75 30. 00 
Babbitt metal (83°, tin) 32.00 68. 00 48@52 
Babbitt metal (35°, tin) 25. 00 18. 00 22@25 
Nickel (ingot and shot) 29. 00 . : 
Nickel (electrolytic) 32. 00 35. 00 





SPEC IAL NICKEL AND ALLOYS— Price in cents pet Ib. 
Malleable nickel sheet (base) 7. 00 
Hot rolled rods, Grade “‘A” (base) 55. 00 
Cold drawn rods, Grade “A”’ (base) 63. 00 
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Shop Materials and Supplies 
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METALS—Continued 


Copper nickel ingots ; 
Hot rolled copper nickel rods ( base) ; 45. 00 
Manganese nickel hot rolled rods ““E”’—low manganese ( base)57. 00 
Manganese nickel hot rolled rods “*D’’—high manganese ( base)60. 00 


37. OO 


Base price of monel metal in cents per lb., f.o.b. Huntington, 
W. Va.: 
Shot.. oa, See Ou Hot rolled rods (base)... 40. 00 
Blocks....... 32.@ Cold drawn rods (base) #8. OO 
Ingots........ 38.00 Hot rolled sheets (base) . . +2. 00 





OLD METALS—Dealers’ purchasing prices in cents per pound: 
New York Cleveland Chicago 





Copper, heavy, and crucible 11. 75 11. 00 11. 50 
Copper, heavy, and wire 10. 75 10. 50 10. 75 
Copper, light, and bottoms 9. 50 8. 75 9.75 
Lead, heavy......... Oe 5. 25 6. 00 
Lead, tea. 4.75 4. 00 5. 00 
Brass, heavy, yellow f 7. 00 all lea 
Brass, heavy, red 8. 75 9, 25 9, 00 
Brass, light. 6. 25 5. 00 6. 25 
No. | yellow brass turnings 7. 00 A fe) 6. 75 
Te 3. 75 3.45 aS 
TIN PL ATES ~American Charcoal—Bright—Per bex. 
New Cleve- 
York land Chicago 

“AAA” Grade 

IC, 20x28, 112 sheets $25. 10 $22. 85 $18. 50 
“A” Grade: 

IC, 20x28, 112 sheets 21. 40 18. 0O 17. 00 

Coke Plates—Primes, 20x28 in. 
100-Ib.. 112 sheets 14. 00 13. 00 14. 50 
lerne Plates—Small lots, &-lb. Coating 
_ 14x20 - 8. 25 ° iy SS 7. 40 


MISCELLANEOUS 





New York Cleveland Chicago 
Cotton waste, white, per |b. $0. 1O@O. 13 $0. 15 $0. 14 
Cotton waste, colored, perlb. .08@ 13 me . 104 
Wiping cloths, 13} }x134, 
perlb.. 11. 00 36. OO per M a 
Wiping cloths, 133 1x20}, per 
'b.. : $2. 00 per M 165 
Sal soda, per 100 Ib... ... 2. 40 2 25 2. 65 
Roll sulphur, per 100 Ib... 3. 60 3. 25 3. 50 
Linseed oil, per gal., 5 bbl. 
lots. ; 9 1. 00 . 94 
Lard cutting ‘oil (50 ‘gal. 
bbl.) per gal. “oo . 5C - 674 
Machine lubricant, medi- 
um-bodied (50 gal. wood- 
en bbl.), per gal.. 297 35 . 40 
Batine P resent discounts 
from list in fair quantities 
(4 doz. rolls). 
Leather—List price, 2c. per sq.in., per ply: 
Medium grade... 30-10% 30-10%, 30-10%, 
Heavy grade... 20-5-23 30% 20-5-23% 
Rubber and duck: 
First grade... 50-10- 50-10% 40-10% 
Second grade 66-5; 60-5 % 60-5°; 
Abrasive materials—In sheets 9x11 i in., 
No. 1 grade, per ream 
of 480 sheets: 
Flint paper $6. 30 $5. 84 $6. 48 
Emery paper : 9. 90 11. 00 8. 80 
Emery cloth 31.12 31.12 29. 48 
Emery disks, 6 in. dia., 
No. 1 grade, per 100: 
y.) ly i. 49 1. 24 1. 40 
Cloth 3, 38 2. 67 3. 20 
Fire clay, per 100 Ib. bag .65 60 
Coke, prompt furnace, Connellsville... per net ton 4, 00@4. 25 
Ceke, prompt foundry, Connellsville... per net ton 5. 25@5. 75 
White lead, dry or in ail 100 Ib. kegs New York, 14. 00 
Red lead, dry 100 lb. kegs New York, 14.00 


Red lead, in oil, . : New York. 15. 50 


100 Ib. kegs 








Comparative Warehouse Prices 











Four One 
Current Weeks Year 
New York Unit Price Ago Ago 
Soft steel bars per lb. $0.0354 $0.0354 $0.0304 
Cold finished shafting.. per Ib. 0.0465 0.0465 0.039 
Brass rods - per Ib 0.155 0.1525 0.17 
Solder (4 and $)... per lb. 0 325 0 295 0 265 
Corton waste...... per Ib.. .10@.13 .10@.13 09@.113 
Washers, c ast iron 
5 in.) per 100lb. 6.50 6.50 6 00 
Emery, disks, cloth, 

No. 1, 6 in. dia. per 100 3.38 3.38 3.02 
Lard cutting oil per gal 0.55 0.55 0.55 
Machine oil. per gal. 0 297 0.297 0. 33 
Belting, leathers 

medium off list 30-10% 30-10% 40-5% 
Machine bolts up to 

1x30 in. of list 459, 10-10%, 40%, 
~ _— — —_ 
a — + =< 


SHOP SUPPLIES 


Current Discounts from Standard Lists 


New Cleve- 
York land Chicage 
Machine Bolts: 
All sizes up to 1x30 in. 45°, 0% 50-59, 
1} and 1}x3 in. up to 12 in 15°; S0-SY SO¢, 
With cold punched hex. nurs 
up to 1 in. diam. (plus std 
extra of 10%) 3", ¥3. 50 net 
With hot pressed hex. nuts up 
to 1x30 in. (plus std. extra 
of 10°) .. : > 50 net $4. 00 off 
Button head bolts, with hex 
nuts List net List net 
Hex. head and hex. nut bolts List net 65-54%; 
Lag screws, coach screws 45°, 60-56, 
Square and hex. head capscrews 60° 70%; 70-106, 
Carriage bolts, up to | in.x30 in. 35¢ 50% 50-54 
Bolt ends, with hot pressed nuts 45%, 55°, 
lap bolts, hex. head, list plus 350 
Semi-finished nuts, ,% and 
smaller...... 59, 
Semi-finished nuts, > and larger 60°, 70% 80", 
Case-hardened nuts oak 50°, 
Washers, cast iron, } in., per 
100 Ib. (net) $6. 50 $4. 00 $4. 00 
Washers, cast iron, ~ in., per 
100 Ib. (net) 5. 50 4. 00 4. 0O 
Washers, round plate, pe: 
100 Ib. Off list... .. ; 1. 50 4. 00 4. 00 
Nuts, hot pressed, sq., per 
100 Ib. OF list ; 1. 00 3. 50 50 
Nuts, hot pressed, hex., per 
100 Ib. Off list. .. * 1. 00 3. 50 3. 50 
Nuts, cold punched, sq., per 
100 Ib. OF list : 1. 00 3. 50 3. 50) 
Nuts, cold punched, hex., per 
100 Ib. OF list , 1. 00 3. SO 30 
Rivets: 
Rivets, 7g in. dia. and smaller 50% 60% 60°, 
Rivets, tinned .. 50% 60%, 44c. ne 
Button heads 3-in., J-in., 1x2 in. to § 
in., per 100 Ib... (net) $5.00 $3. 60 $3. 75 
Cone heads, ditto (net = 20 3. 80 2 ee 
1} to 2-in. long, all diameters, 
EXTRA per 100 |b. 0. 25 0. 15 
£ in. diameter EXTRA 0.35 0.15 
} in. diameter. EXTRA 0.75 0. 50 
1 in. long, and 
shorter. EXTRA 0.75 0. 50 
LongerthanS5in.... EXTRA 0.50 a. 25 
Less than 200 Ib. EXTRA 0.50 0. 50 
Countersunk heads EXTRA 0. 45 $3.70 base 
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Machine Tools Wanted 











Calif., San Francisco—L. 8. Leavy, City 
Purch. Agt., Room 270, City Hall—machine 


shop equipment tools and woodworking 
equipment for Mission and Galileo High 
Schools and for Hamilton and Crocker 
Junior High Schools. 

Cole., Carbondale — Rocky Mountain 


Marble Co.—one 20 ton crane, tools and 
quipment for machine shop. 

D. C., Wash.—Bureau of Supplies & Ac- 
ounts, Navy Dept.—receiving bids until 
Dec, 18 for five electric grinders for Mare 
island Navy Yard, Calif three electric 
lrills for Navy Yard at Hampton Roads, Va. 

Ind., Indianapolis—L. B. Millikan, Barton 
Hotel—equipment and gasoline pumps for 
proposed $50,000 garage. 

Kan., Pittsburg—Joplin-Pittsburg Ry. Co., 
F. Schoolley, Purch. Agt.—drill press, lathe, 
wood lathe, belting, Universal saw, planer, 
hangers, sander, pulleys, bearings, shafting, 
cutting off machine and trip hammer. 

Me., Brunswick—Thomas Plow Co., ad- 
dress purchasing dept.—woodworking and 
machine shop equipment, including large 
lathe, planer, shaper, small tools, band and 
circular saw, shafting, pulleys and belting. 

Mass., Cambridge — Columbia Cornice & 
Skylight Co., 268 Elm St (steel sash 
makers and tinsmiths)—machine shop and 
tinsmith’s tools for proposed $20,000 metal 
working plant. 

Mich,., Detroit — R. C. Silver, 521 Free 
Press Bldg (machinery) —heavy duty 
punches, shears and cold saw for steel shop, 
also bandsaw. 

Mch., Gladstone—H. J. Norton—boring 
machine and emery grinder for garage. 

Mo., Joplin—Amer. Sign Wks., 114 North 
Main St., A. J. Russell, Purch. Agt.—4 ft. 
metal cutter, also metal bender, both for 
29 gage or heavier. 

Mo., Joplin—Auto-Metal Bearing Co., A 
and Joplin Sts., C. A. Cotton, Purch. Agt.— 
connecting rod rebabbiting and reboring 
machine, also shim cutting machine. 

Mo., Joplin—J. FT. Puckingham, 615 West 


4 St.—24 in. lathe and valve facer for 
i\utomobile repairs 
Mo., Joplin— Missouri Battery Co., 9th 


and Main Sts.—12 in. x 6 ft. lathe. 

Mo., Joplin—Pat-C Auto Signal Mfg. Co., 
1823 Main St., Cc. J. Clark, Purch. Agt.— 
metal sanding machine, 12 in. x 3 ft. lathe, 
ilse spring roller and cutter. 

Mo., Joplin—South Joplin Auto Co., 2401 
Main St., J. J. Jolberck, Purch. Agt.—mill- 
ing machine 


Mo., Kansas City—DPark Chevrolet Co., 
4529 Troost Ave jack, small hand tools, 
vise, drill press, belting, shafting, hangers, 


pulleys, bearings and lathe. 

N. ¥.. Batavia—FE. A. Hemphill, 1 Madi- 
son Ave —repair too ind equipment for 
new garage repair sho] 


N. V., Brooklyn—Toeler Die Casting Co., 
Ceurt and $th Sts., L. H. Pillion, Secy.— 
machine tools and equipment for new plant 


at Batavia 

N. ¥.. Buffalo —S. Green, 190 Lutheran 
St.—equipment: for garage repair shop. 

N. ¥., Watertown—Godkin & Thompson, 
5647 State St.—equipment, tools and emery 
wheel for garage. 


0., Fremont—Herbrand Co.. East State 
St. (manufacturer of automobile acces- 
sories)—machine tools including auto- 


milling machines, also equip- 

expansion program. 
Kistler—press, tools 

repair department of 


drilling and 
ment for plant 

0., Greenspring—R 
ind equipment for 
carage 

0., Lishbon—Fif Xv 
W. Crubaugh, Pure! 

018 and repair shop 
posed $20,000 warag: 

0... Miller City Kern Garage—small 
lathe, press and repair shop equipment. 

0., Mount Giliad—Hydraulic Press Mfe 
‘3 Lucas precision horizontal bor- 
ng, drilling and milling chine 

0. St. Marys—Boos Oi! Engine Co.—ma- 
d machinery 


Crubaugh Auto Co, 
Agt.—lathe, presses, 
equipment for pro 


("0.— No 


chine shop equipm: nt 


to replace fire los 


nlarged Shop S| 








0.. Youngstown—McKay Machine Co.. 
Rayen Ave. and Foster St., (manufacturer 
of sheet leveling machinery) T. L. Thomas, 
Genl. Mer.—complete machinery and equip- 
ment for proposed machine shop addition 

0., Youngstown—Truscon Steel Co., Al- 
bert St.. J. Kahn, Pres.—machinery and 
equipment for proposed $400,000 addition 
to plant. 

Okla., Miami-——M. W. Anderson, 116 North 
Main St.—bench lathe for repair shop. 

Okla., Quapaw—Caldwell Used Car Exch., 
R. F. Caldwell, Purch. Agt.—lathe and drill 
press (used). 

Okla., Quapaw—Gardner Bros.—lathe ror 
garage (used) 

Pa., Johnsonburg—W. C. Myers, 3rd St. 
—tools and equipment for garage. to re- 
place fire loss 

Pa., Scranton—S. Prichard, Tripp St. and 
North Main Ave.- press, vise and 
equipment for new garage. 

Tenn., Knoxville—C. McCoy, et al, 211 
West Clynch Ave. (automobile bus terminal 
and repair shop)—machinery and equip- 
ment. 

Tex., Jacksonville—Perrys Garage—16 or 
20 in. shaper and a 24 in. drill press. 

Va., Ashland — Rawlings Motor Co.— 
; a ~ ema and prices on automobile repair 
tools. 

Va., Richmond — Evans & Kramer, 932 
haf Broad St. (machinists)—drills and 
athes, 

Va., Richmond — C. Long, 1011 West 
Broad St.—catalogues and prices on lathes 
and vise for gurage. 

Va., Richmond—F. B. Schluter, 922 West 
Broad St.—catalogues and prices on lathes 
and drill press for automobile repairs. 

Va., Roanoke—Norfolk & Western R.R., 
J. H. Clemmett, Purch. Agt.—two 72 in. 
and one 48 in. plain radial drills; 3 spindle 
vertical mdependent drill; semi-automatic 
nut facing machine; one 20 in. x 6 ft.. one 
20 in. x 3 ft. 6 in. and three 16 in. x 3 ft. 
6 in. centers heavy duty lathe and chuck; 
grinder for milling cutters; lathe center 
grinder; No. 5 vertical milling machine; 
two 24 in. and two 36 in. vertical turret 
lathes; 36 in. draw cut shaper; 16 in. swing, 
22 in. centers external grinder and chuck; 
Sund Strand heavy duty radius internal 
grinder. all complete with motors. Requisi- 
tion 769 

Wis., Cumberland—R. L. and G. Kuenzli 
Co.—automobile repair machinery, gasoline 
tanks and pumps for proposed service 
station. 

Wis., TLancaster—H. Mink—drill press, 
emery wheel and stand. 

Wis., Milwaukee—School Pd., 10th and 
Prairie Sts., F. Harbach, Secy.—automobile 
shop equipment and printing presses for 
Technical High School . 

Wis., Ridgeland—Ridgeland Auto Co., H. 
Erickson, Purch, Agt.—drill press, air com- 
pressor, gasoline storage tank and pump 
for garage. 

Ont., Cornwall—McGillis & Oliver, Water 
St.—drill press for garage. 

Ont., London—W. J. Chisholm, 478 Rich- 
mond St.—equipment for garage, automobile 
repair shop and service station. 

Ont., St. Thomas—E. L. Schram, 62 Wil- 
son Ave.—machinery and equipment for 
automobile repair shop, to replace fire loss. 

Que., Montreal—Bisson & Dube, 867 Bor- 
deaux St.—drill press for garage. 

Que., Montreal—EFE Clavel, 2836 = St. 
Dominique St.—drill press and other tools 
for blacksmith shop. 

Que., Montreal—J. E. Cormier, 1015 Bor- 
deaux St.—equipment for garage. 

Que., Montreal—A. Dumas, 2155 Papineau 
Ave.—tools for welding and repair shop, 
possibly other machinery. 

Que., Montreal—O. Guy, 78 St. Elizabeth 





tools, 





St.——drill press and other equipment for 
garage, later. 
Que., Montreal — Jones & Taisne, 654 


Prolet St., M. Taisne, Purch. Agt.—automo- 
bile repair shop equipment. 

Que., Montreal—L. Joyal, 1471 Papineau 
Ave.—equipment for garage repair shop. 


Que., Montreal — L. Labelle, 1769 St. 
Dominique St.—complete equipment for 
garage 

Que., Montreal—A. Pigeon, 2460 Papineau 
Ave lathe for gararce 





Que., Montreal—F. Sevigny, 2450 Not: 
Dame St., W.—tools, press, etc., for garag 

Que., Montreal—F. Trifilette, 300 Hurtea. 
St.—automobile repair shop machinery. 

Que., Montreal — FE. Whalen, 754 St 
Lawrence Blvd. — complete equipment for 
automobile repair shop. 

Que., Wakefield—G. Richardson—too! 
press, equipment and small bench tools for 
garage. 


| Machinery Wanted 


Calif., Fresno—Service Rock Co., Valles 
Bank Bidg., H. W. Jones, Mgr.—equipment 
for proposed sand and gravel plant, in- 
cluding locomotive crane, three gyrator 
crushers, etc 

Calif., Pittsburg—B. P. Morgan, c/o Co- 
lumbia Cafe—equipment for proposed 
laundry. 

Conn., Putnam—Lowell Needle Co.—ma 
chinery for proposed $45,000 factory. 

Conn., Rockville — School Com. — wood 
and metal working machinery, including 
lathes, planers, drills, shapers, reamers 
hacksaws, planers, matchers, band and cir 
cular saws, benches, pulleys, shafting, belt 
ing, ete., for new manual training schoo! 

Conn,, Waterbury—Ed. Educ.—manua! 
training equipment, including lathe, planer 
drills, matcher, reamers, benches, belting. 
pulleys, shafting and small tools. 

Ga., Rome—Glover Mfg. Co., P. O. Box 
118—self feed rip saw, 40 ft. bandsaw, 12 
to 14 in. moulder, 12 in. jointer, 24 x 6 in 
planer and matcher. 

Tll., Chicago—Egan Ice Co., 5931 Ravens 
wood Ave.—ice manufacturing machiner) 
for proposed $30,000 plant. 

mMl., Chicago—TIllinois Central R.R. Co., 
135 East llth Pl, J. J. Bennett, Purch. 
Agt.—coaling equipment for Sioux City, Ia 

til., Chicago—Judy Publishing Co., 1922 
Lake St.—56 in. Miehle press. 

Tll., East St. Louis—East St. Louis Daily 
Journal, Missouri Ave. near Collinsville 
Ave., A. Camp, Purch. Agt.—linotype ma- 
chine, single or double magazine. 

Ind... Hammond—Maginot Sales Co., 178 
Fayette St. (sheet metal workers)—tinner’s 
brake, cutters, hand tools and perforator. 

Ind., Heltonville—A. Endalo—job print- 
ing press for high school. 

Ind., Marion—Bd. of County Comrs.— 
receiving bids until Dec. 11 for the installa- 
tion of two complete refrigerating plants 
at county institution. 

Kan,., Arcadia—R. M. Phillips—news- 
paper press and job printing press with 
equipment (used). 

Kan., Wichita—Cabinet Shop, 115 
Osage St.—6 or 8 in. wood jointer. 

Ky., Jackson—Jackson Times—large job 
printing press. 

La., Coushatta—Print Shop, P. O. Box 64 
—job printing press, belting, paper cutter, 
hangers and pulleys. 

Md., Baltimore—D, C. Elphinstone, 4% 
Continental Bldg. (machinery dealer)—on« 
bucket handling locomotive crane, 8 wheel, 
15 or 20 ton, 50 ft. boom, 

Mass., Allston (Boston P. 0.) — W. H. 
Bates, Jr., 49 Gardner St.—large size tilt- 
ing crucible melting furnace for foundry. 

Mass., Boston—International Cotton Mills, 
60 Federal St.—machinery and equipment 
for Imperial Mills, Ltd., Hamilton, Ont 
draper looms for the manufacture of wid: 
sheeting for Lowell Mill, Ltd., Lowell; ma- 
chinery for the manufacture of tire fabric 
for Starkes Mills, Ltd., Hogansville, Ga. ; 
machinery for cotton plant, Cosmos Mills, 
Ltd., Yarmouth, N. S. 

Mass., Lynn — J. H. Sutherland & Co., 
Washington St. (manufacturer of wood- 
working machinery )—belting, pulleys, shaft- 
ing, hangers, etc. 

Mass., New Boston—O. Mann & Sons Co 
—machinery for factory for the manufac- 
ture of metal pails and tubs. 

Mass., Worcester— Bancroft Wet Wash 
Laundry, 3 Fruit St., address Manager — 
laundry machinery, including 2, 4, 6 and 8 
pocket washing machines, pulleys, belting 
and shafting. 

Mich., Detroit—Shelby Printing Co., Box 
104, 31 East Woodbridge St.—job printing 
press and type. 











North 
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December 6, 1923 


Mich., Flat Rock—F lat Rock Chuck Co.— 
ickel plating dynamo and tanks. 


Mich., Hudson—Pet Milk Co., address 
\Manager—factory equipment, including 
hafting, hangers and pulleys; also ma- 


hinery and equipment for the manufactu~e 
f solder. 

Mo., Jepiin—Auto Radiator Repair Shop, 
$17 Main St., D. Cariton, Purch, Agt.— 
omplete acetylene welding outfit. 

Mo., Joplin — Liggett-Pool Battery Co., 
321 Main St., J. E. Pool, Purch. Agt.—hand 
ress with 2 in. clearance, quick positive ac- 
tion and die for trimming battery grids. 

Mo., Jopli St. Garage, 1521 Main 
St.. F. Pflug, Purch. Agt.—honing process 
for trueing cylinders on a drill press. 

Mo., Lutesville—Lutesville Sand & Gravel 
Co.—crusher, gyratory or jaw, 150 cu.yd. 
daily capacity ; set derrick irons or derrick 
complete, 180 hp. fire box or Scotch marine 
boiler. 

Mo., St. Joseph—Penn Oil & Supply C 
storage tanks, pump and piping. 

Mo., St. Louis—The city, Bd. of Public 
Service, 208 City Hall—receiving bids Jan. 
2 for complete refrigerating plant, includ- 
ing 8 ton and 15 ton o-w ee 6x 11x 
°1 ft. freezing tank; 5 x 7 x 13 ft. brine 
tank, high and low pressure ammonia line, 
ete., for service building at Training Sc hool 
for Feeble Minded. Estimated cost * 325 000. 

Mo., St. Louis—Roman Art Co., 2704 Lo- 
cust St.—square shears, 36 or 42 in. 

Mo.. Springfield—Inland Printing Co., 415 
East Olive St.—complete equipment for job 
printing office. 

Mo., Springfield — Toombs-Fay Sash & 
Door Co, 666 East Pine St.—planers, lathes, 
moulders and saws. 

Mo., Windsor — Booth Co. — two job 
presses and paper cutters. 

N. J., Trenton—Holmes, Inc., 29 Chancery 
Lane—machinery for proposed $65,000 bat- 
tery service station and repair shop. 

N. Y., Ballston Spa—Ballston Knitting 
Co., E. Shutz, Mgr.—machinery for knitting 





o-— 


ind finishing cotton gloves and wristlets 
for new factory at Stillwater. 
N. Y., Buffalo—C. B. Beach, 2 Rustic PL 


—laundry equipment. 

N. Y., Earisville—Borden Co. (milk prod- 
ucts), address Manager—bottling machin- 
ery, equipment, hangers, pulleys, ete.. for 


proposed plant, to replace fire loss. 
N. ¥., Hadley—Hadley Paper Corp., R. 
H. Redlin, Mgr.—3 in. cold rolled steel 


shafting, nine 3 in. ring oiling pillow blocks 
and three cast iron solid double belt extra 
heavy pulleys. 

N. Y., Hoosick Falls — C. H. 
Chaplet Co., R. Brownell, 
extractor to remove oil from brass chips 
from automatic screw machine; machinery 
for nickel plating very small parts, screws, 
ete. 

N. Y¥., Malone—Consumers Service Sta- 
tions, H. L. McIntire, Mger.—pumps, equip- 
ment and tanks, 60,000 gal. capacity, for 
twenty-five proposed gas stations. 

N. ¥., New York — Amer. Cellulose & 
Chemical Co., 15 East 26th St.—eqnipment, 
including condensers, filter presses, re- 
frigerating machinery, blenders, mixing ma- 
chines, tanks, containers, etc., for proposed 
$500,000 plant at Amcelle (Cumberland P. 
0.), Md. 

N. Y¥.. New York-—-Bd. of Purchases, 
Room 527—receiving bids until Dec. 10 for 
shop machinery and equipment for Dept. of 
Plant & Structures. 

N. ¥.. New York—J. Rheim, 516 East 
8th St. (printer)—plate machine. 

N. ¥., Orehard Park — Eastern States 
Package Co.—machinery and equipment for 
vasket plant, to replace that which was 
lestroyed by fire 

N. ¥., Oswego—Kitts Steam Specialty Co., 
56 East 2nd St. (manufacturer of_ boilet 
valves and steam specialties). R. H. Hobbie, 
Purch. Agt.—machinery and equipment for 
proposed expansion program. 

N. Y¥., Oswego—Morwear Tire Co., East 
Utica St.—complete machinery and equip- 
ment for tire repair shop. 

N. Y.. Rochester—Fearless 


Lovejoy 
Secy.—one small 


Dishwasher 


Co., 175 Colvin St.—machinery for the 
nanufacture of special products, to replace 
re loss. 


N. Y¥., Rochester—Haydon Co., 320 North 
“oodman St.—one Daniel surfacer or planer 
for planing mill, etc. 

N. Y¥., Rochester—F. L. Heughes & Co., 
ne.. Lyell Ave.—overhead electric crane, 

) ft. span, 10 to 15 ton capacity. 

N. Y¥., Rome—S. Adams & Son, South 
reorge St.—foundry equipment to replace 

re loss 

N. ¥., Troy — Albia Box & Paper Co., 
‘awling Ave., J. M. Webb, Supt.—expan- 

on type cast iron pulley, 30 in. diameter 

8 in. crown face x 2%, bore, to be ex- 


nanded while running at 15 rp.m 





It Pays to Replace—NOW 


N. Y., Utiea—B. Ruddy, 1005 Jefferson 
Ave.—pumps and equipment for proposed 
service station. 

N. Y., Watertown—Home Refrigerating 
Co., J. N. Carlisle, c/o Northern Utilities 
Corp., Purch. Agt.—special machinery and 
equipment for plant for the manufacture of 
refrigerator attachment. 

= C., Burlington—Burlington Mills, Ine., 
J. Love, Gastonia, Mgr.—equipment, in- 
studies 150 looms, for proposed mill. 

N. C., Hickory—Hickory Publishing Co. 
—equipment for job printing shop. 

N. C., Hickory—Western eee Pub- 
lishing Co.—job press, Jan. 1, . 

N. C., Mooresville — Si Revon Flour 
Mills—mechanical equipment for flour mill, 
200 bbl. daily capacity, to replace fire loss. 

0., Bethesda—C. B. Mayhugh Co.—equip- 
ment for the manufacture of paving brick. 

0., Columbus—Central Lumber & Mill- 
work Co., 640 Jefferson Ave., E. McElravey, 
Vice Pres.—four 4 in. sash and door ma- 
chines, one general woodworking machine 
and tenon machine. 

0., Columbus—F. J. Heer Printing Co., 
55 East Main St.—equipment for proposed 
$123,500 plant. 

0., Georgetown—News-Democrat—25 x 
38 in. two revolution newspaper press. 

0., Middle Point—S. Diltz—equipment for 
proposed blacksmith shop. 

0., Rockford—Press—automatic number- 
ing machine, linograph, mailing and eye- 
leting machine. 

0., Toledo—Robinson Housefield Mfg. Co., 
Cherry and Huron Sts. K. MD Keysor, 
Purch. Agt.—complete machinery and 
equipment for the manufacture of small 
household specialties. 

0., Youngstown—J. Pletenik, 800 Prank- 
lin St.—conveyors and machinery for the 
manufacture of building supplies. 

0., Youngstown—Valley Cities Brick Co., 
N. T. Hurd, 214 Fairgreen Ave., Secy.—ma- 
chinery and equipment for propose “d plant 
for the manufacture of bricks, capacity 
1,000,000 per month, at West Austintown. 

Okla., Ardmore — Dougherty Sand & 
Gravel Co.—sand screens and 6 to 8 in. 
sand pump. 

Okla,, Cushing—White Ice Cream Mfg. 
Co., N. O. Newton, Mgr.—equipment for 
proposed factory. 

Okla., Enid — R. Eddleman, 1021 East 
Bway.—linotype machine. 

Okla., Miami—O. T. Dixon Printing & 
Stationery Co.—Miller feed attached to job 
printing press (used). 

Okla., Miami—Miami Daily Record Her- 
ald, E. Martin, Purch. Agt.—newspaper 
cutter. 

Oklia., Miami — Miami Hat Wks., 120 
North Main St., EB. A. Hall, Purch. Agt.— 
belt driven tumbler and belting. 

Okla., Ponca City — Burns of Midwest 
Creamery Co.—machinery for proposed 
$60,000 creamery. 

Okla., Quapaw—S. B. Joplin (cleaning 
plant)—tumbler, belting and hangers. 

Okla., Quapaw—W. A. Stevens—sander, 
belting, Universal saw. hangers, lathe, bear- 
ings, pulleys and bandsaw for planing mill. 

Ore., Portland—Portland Pulp & Paper 
Co., R. H. Mills, Pres., 815 Broadway Bldg. 
—machinery for proposed $1,250,000 plant. 

Pa., Camp Hill — West Shore Publicity 
Service—19 in. paper cutter. 

Pa., Cresson—Penn Cress Ice Cream Co., 
Front St., R. J. Trexler, Pres. — mixers, 
separators and refrigeration plant for pro- 
posed $150,000 ice cream plant at Altoona. 

Pa., Scranton—Jones Electrical Shop, 916 
North Washington Ave., G. M. Jones, Purch 
Agt.—electric welding outfits and equipment 
for proposed addition to shop. 

Pa., Scranton—Lackawanna Laundry Co., 
308-312 Penn Ave., A. B. Warman, Purch. 
Agt.—complete machinery and equipment 
for proposed $190,000 addition to laundry. 

R. T., Pawtucket—Manville Jenckes Co.— 

machinery and equipment for large weaving 
shed at Gastonia, N. C. 

R. T., Warren—Warren Fadry. 
dry equipment. 





Co.—foun- 





Tenn., Erin—Rauscher Lime (Co.—me- 
chanical equipment, 1,000 bbl. daily ca- 
pacity. 

Tenn,, Manchester—Universal Fly Exit 
Screen Co.—machinery for proposed fac- 
tory. 

Tenn., Nashville—Nashville, Chattanooga 


& St. Louis R.R., 1000 Bway., J. L. Woods, 
Purch. Agt.—machinery and equipment for 
getting out rock ballasting at Cumberland, 


Ala. 

Tenn., Ridgely—Lake County Banner—7 
x 11 in. or 8 x 12 in. job printing press, 
belting, hangers. pullevs and shafting 
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Tex., Collinsville—The Shop, P. O. Box 
112—pony sawmill, belting, hangers, 
pulleys. bearings, sander and planing ma- 


chine. 

Tex., Cooper — Review—split magazine 
for Model 14 linotype machine. 

Tex., Dallas—Texas Boiler 
Hickory St.. H. H. Sharp, 
electric welding outfit. 

Tex., Dallas—Washington Cotton Oil Co., 
Maple Ave., W. L. Patton, Mgr.—machinery 
for proposed $50,000 linter and separating 
room additions to cotton oil mill. 

MET 

Tex., Midlothian—J. P. Ethridge—anvil, 
woodworker's vise, belt driven post drill and 
small hand tools for blacksmith shop. 

Tex., Robert Lee—G. Cowan—newspaper 
press, job printing press, belting, hangers 
and pulleys. 

Tex., San Antonio—Beacon Hill Ice Co.. 
L. L. Stephenson, Pres., c/o Mission Ice Co., 
226 Rivas St.—complete equipment for pro- 
posed 30 ton ice factory. 

Tex., San Antonio—M. Halff & Son, 330 
East Commerce St.—12 x 18 in. job printing 
press, capacity at least 2,000 per hour. 

Vt., Bennington—J. A. Shoemaker, Inc.— 
woodworking machinery for small pieces of 


Wks., 
Purch, 


3214 
Agt.— 


hard wood, including one planer and 
matcher, two planers, five shapers and one 
lathe. 

Vt., North Pownal — Pownal Lime Co., 
Inc. (limestone fertilizer), W. Lawless, Mer. 


—one 350 Ib. and one 800 Ib. steam drill 
for limestone rock. 

Va., Altavista—Altavista Ice Co.—com- 
plete equipment for proposed ice plant 

Va., Bedford—PBedford Hardwood Co.— 
pin, bracket and shuttle block jaws. 

Va., Wytheville—R. P. Johnson (machin- 
ery dealer)—No. 4 or 5 gyratory crusher, 
capacity 500 ton per day, complete with 
elevator and screens. 

W. Va., New Martinsville—Republican— 
7 column quarto newspaper press, job print- 
ing press, paper cutter, belting, hangers, 
pulleys and shafting. 

W. Va., Norton—West Virginia Coal & 
Coke Co.—coal handling equipment for tip- 
ple at Junior. 

Wis., Appleton—S. W. Murphy, Mill and 
Lake Sts. (manufacturer of paper)—one 
electric traveling crane, about 10 ton. 

Wis., Hartland — Hartland Creameries 
Co., c/o J. P. Haerle, Pres.—dairy machin- 
ery, vat, sterilizers, tubs, belting and shaft- 
ing for proposed $50,000 creamery. 

Wis., Madison — A. J. Sweet, 639 West 
Wilson St. (fruit dealer) — refrigeration 
equipment, brine type. 

Wis., Milwaukee—Harsh & Chapline Shoe 
Co., 694 Hanover St.—siding, eyelet, vamp- 
ing and stitching machines. 


Wis., Monroe—Blumer Products Co. 
(manufacturer of dairy products, etc.) A. 
Blumer, Purch Agt.—ice making ma- 


chinery, several ton capacity. 

Wis., Neillsville—Neillsville Canning Co. 
—machinery for proposed $40,000 addition 
to cannery. 

Wis., New Glarus—New Glarus Post— 
folder for 6 column quarto. 

Wis., Osseo—Gunam Bros. & Mosvick— 
gasoline storage tank, pump and air com- 
pressor for proposed $40,000 garage. 

Wis., Spring Green—H, L. Gray—sorters, 
viners, sealers, etc., for cannery. 

Wis., Valders—Valders Canning Co., c/o 
W F. Christel—canning machinery, belting, 
shafting, ete., for proposed $50,000 fac- 
tory at Hilbert. 

Wis., Wausau—Marathon County, H. J. 
Vogt, Court House, Comr.—rock crushing 
machinery, including crushers, conveyors, 
screenings, etc. 

Wis., Wausau—H. J. Vogt—gravel crush- 
ing plant and screening plant, motor power. 

Alta., Calgary—Alberta Flour Mills, Ltd., 
W. B. Sifton, Purch. Agt.—complete equip- 
ment for flour mills. 

Man., Winnipeg—Winnipee Brick & Fuel 
Co., Ltd., Osborn St. and Mulvey Ave.— 
equipme nt for proposed expansion. 

N. B., Fredericton—Escuminac Lumber 
Co., Ltd. J. B. MeNair, Purch. Agt.—saw- 
mill -quipment. 

Ont., Fort William—Canadian Iron Fadrys. 
Co. (manufacturer of brake shoes and spe- 
cial railway equipment)—equipment for 
feundry and furnace room, to replace fire 
loss. 

Ont., Kincardine—J. McLeod—complete 
equipment for creamery at Port Elgin 

Ont., Kincardine—J. B. Watson—special 
machinery and equipment for the manu- 
facture of reed furniture. 

Ont., Kingston—Dye & Chemical Co. of 
Canada, Ltd., J. Hyland, Purch. Agt. — 
equipment for the manufacture of chemical 
products, preparations and apnaratus 
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Ont., Maxville—A. J. McEwen (saw and 
planing mill)—sawing machinery. 

Ont., Morrisburg—Tindal Bros.—miscel- 
laneous gmall tools, shears, etc., for garage. 

Ont., Orillia—Canada Wood Specialty Co., 
Front and Coldwater Sts.—special wood- 
working equipment. 

Ont., Walkerton—Canada Spool & Bobbin 
Co.—equipment for the manufacture of 
spool and bobbin parts. 

. E. L., Charlottetown—Montagcue Sash 
& Door Co., Ltd., I. Ives & Son, Purch. Agts. 
—complete equipment for sash and door 
factory. 

Que., Montmagny—E. Laflamme—wood- 
working machinery for the manufacture of 
chairs. 

Que., Montreal—Acme Supply Co., Ltd., 7 
St. Nicholas St.—automatic jig saw. 

Que., Montreal—Blair & Pelletier, 1580 
St. Lawrence Blvd.—emery wheel and other 
equipment for automobile repairs. 

Que., Montreal—A. Desjardins, 3872 Notre 
Dame St.—complete equipment for black- 
smith shop. 

Que., Montreal—Farand & Delorme, Ltd., 
59 St. Martin St.—welding outfit. 

Que., St. Therese de Blainville—Dion & 
Dion, B. Dion, Purch. Agt.—equipment for 
the manufacture of band cutters and 
feeders. 

Alaska, Ketchikan—Supt. of Lighthouses 
—receiving bids until Jan. 21, 1924, for two 
internal combustion engine driven air com- 
pressors. 


Metal Working Shops 


Ala., Auburn—The Alabama Polytechnic 
Institute is having plans prepared for the 
construction of engineering building to con- 
tain a machine _ shop. Estimated cost 
$300,000. Warren, Knight & Davis, Auburn, 
Archts. 

Calif., Fresno—The Benham Ice Cream 
Co., H St., awarded the contract for the 
construction of @1 ye garage and repair 
shop. Estimated cost $40,000. 

Calif., Reng Pooch rome & Gresham, 
c/o A. G. iley, Jr.. Archt., Orpheum 
Bidg, are having plans prepared for the 
construction. of a 1 story, 90 x 150 
garage on Anaheim Ave. 

Calif., Los Angeles—W. Beck, 4519 Finley 
St., is having plans prepared for the con- 
struction of a 1 story, 50 x 150 ft. garage 
on Santa Barbara St. and Vermont Ave. 
« J, Prasenseiaer, Story Bldg., Los Angeles, 

recht. 

Calif., Los Angeles—Coony & Winterbot- 
fom, 1400 South Santa Fe Ave., manufac- 
utrers of plumbing goods, awarded the con- 
tract for the construction of a 1 and 2 
story, 95 x 140 ft. factory on Hunter St. 
Cest will exceed $40,000. 

Calif., Los Angeles—J. A. Hill, c/o G. La- 
Barr, Contr., California Bldg., awarded the 
contract for the construction of a 1 story, 
100 x 150 ft. garage on Crown Hill Ave. 

Calif.. Los Angeles—The Home Service 
Co., 779 Towne St., awarded the contract 
for the construction of a 1 story, 45 x 140 
ft. garage on 8th St. 

Calif... Los Angeles—The Pacific Wire 
Screen Co., 1840 East 15th St., awarded the 
contract for the construction of a 1 story 
(ultimately 2 story), 75 x 250 ft. factory. 

Calif., Los Angeles—The Southern Pacific 
Co., Pacific Electric Bldg., awarded the con- 
tract for the construction of a 90 x 500 ft. 

















locomotive erecting shop, ete., on Alhambra 
Ave. gnattmated cost $200,000. Noted 
Nov. 15. 


Calif... Los Angeles—The Ward Heater 
Co., 1243 South Hope St., is having plans 
prepared for the construction of a group 
of factory buildings, including foundry, as- 
semblin lant, warehouses, etc. Cost will 
exceed 145.00 . B. J. Bloser, Consolidated 
Realty Bidg., Los Angeles, Archt. 

Calif., Oakland—The Bastian Mfg. Co. 
2117 Violet St., Los Angeles, plans to build 
a factory for the manufacture of water 
heaters, here. Cost will exceed $40,000. 

Calif,, Oakland—The Crowley Launch & 
Tug Boat Co., foot of Howard St., will build 
a 1 story machine shop, foot of 14th Ave. 
Estimated cost $11,000. 

Calif., San Francisco—The Central 
Finance Co., c/o W. F. Gunnison and H. P. 
Merritt, Archts., 57 Post St., is having 
plans prepared for the construction of from 
thirty to forty garage buildings in various 
sections of San Francisco Bay district. 
Estimated cost $25,000 each. 

Calif., San Francisco—The Drendell Elec- 
tric & Mfg. Co., 1345 Howard St., is having 
plans prepared for the construction of a 
1 story factory on Howard and Erie Sts. 
Estimated cost $40.000. Private plans 





Calif., San Francisco—The Riddle Sheet 
Metal Wks., 1067 Folsom S&t., is having 
plans prepared for the construction of a 2 
story shop on Folsom and Sherman Sts. Es- 


timated cost $15,000 D. A. Riedy, Pacific 
Bldg., San Francisco, Archt. 

Conn., Bristol—The New Departure Mfg. 
Co., 269 North Main St., manufacturer of 
hardware specialties, awarded the contract 
for the construction of a 1 story, 130 x 600 
ft. factory. Estimated cost $55,000. Noted 
Nov. 22. 

Conn., Hartford—The Standard Oil Co., 
Wawarme Ave., is having plans prepared 
for the construction of a 1 story garage and 
service station on Windsor Ave. Estimated 
cost $50,000. Private plans, 

Conn., Putnam—The Lowell Needle Co. 
has had plans prepared for the construction 
of a 2 story, 50 x 100 ft. factory. Esti- 
mated cost $45,000. Private plans. 

Conn., Waterbury—The Waterbury Far- 
rell Fdry. Co., 425 Bank St., awarded the 
contract for the construction of a 2 stony. 
48 x 52 ft. factory. Estimated cost $40,000, 
Noted Nov. 22. 

Iil., Ottawa—E. L. Damon, Centralia, 
representing owner, awarded the contract 
for the construction of a 2 story, 100 x 155 
ft. garage, here. Estimated cost $40,000. 

Ind., Fort Wayne—The Schiefer Auto Co., 
715 Barr St., is having plans prepared for 
the construction of a 1 story. 60 x 150 ft. 
automobile service building. Estimated cost 

75,000. Pohlmeyer & Pohlmeyer, Central 
ldg., Fort Wayne, Archts. 

Ind., Fort Wayne—The Wayne Oil Tank 
& Pump Co., Anthony Hotel, plans to build 
an addition to its plant for the manufacture 
of gasoline pumps, etc. Estimated cost 
$50,900. 

Ind., Indianapolis—L. B. Millikan, Barton 
Hotel, is having plans prepared for the 
construction of a 1 story, 97 x 107 ft. 
garage on Talbott and East 2ist St. Ee 
timated cost $50,000. Private plans. 

Ind., Indianapolis — The Ostrom Realt 
Co., Peoples Bank Bidg., will build a 
story, 195 x 202 ft. garage on East Ohio 
St. Estimated cost $125,000. 

Ind., Kokomo—The Realty Co. is having 
yan prepared for the construction of a 

story, 33 x 132 ft. garage. Estimated 
cost $60,000. E. Eberhardt, Pres. Von- 
negut, Bohn & Mueller, 610 Indiana Trust 
Bldg., Indianapolis, Archts, 

Ky., Louisville—The Highway Iron Prod- 
ucts Co., Columbia Bldg., plans to build a 
1 story, 20 x 250 ft. factory for the manu- 
facture of bridge iron and drainage material 
for highways on 17th and Magnolia Sts. 
Estimated cost $106,000. 

Md,, Baltimore—H. Gamse & Bros., 421 
Exchange Pl., awarded the contract for the 
construction of a 2 story, 25 x 104 ft. 
garage and office building at 423 Exchange 
Pl. Estimated cost 40,00 . Noted Nov. 22. 

Md., Baltimore—The General 





Elevator 


Co., 400 South Charles St,. is having plans 
prepared for the construction of a 1 story, 
65 x 160 ft. factory on Bush, Russell and 


Ridgely Sts. Estimated cost $50,000. W. 
8S. Austin, 1002 Maryland Trust Bldg., Engr. 

Md., Baltimore—The Leonhardt Wagon 
Wks., 417 East Saratoga St., will build a 
1 story, 156 x 250 ft. factory on &th St 
aee0 og ee Rd. Estimated cost 


Md., Baltimore—F. Schulte, 3600 Dillon 
St., will build two 1 story, 149 x 150 ft. 
and 150 x 190 ft. garages on Fleet and 5th 
Sts. Estimated cost $43,000. 

Mass., Cambridge—The Columbia Cornice 
& Skylight Co., 268 Elm St., plans to build 
a 1 story metal working plant. Estimated 
cost $20,000. 

Mich., Battle Creek—The Rich Steel Prod- 
ucts Co. is —- plans prepared for the 
construction of a story, 80 x 131 ft. fac- 
tory for the manufacture of castings, ma- 
chinery, parts, etc. Estimated cost $42,000. 
Private plans. 


N. J., Trenton—Holmes, Inc., 29 Chancery 
Lane, is having plans prepared for the con- 
struction of a 2 story, 56 x 106 ft. battery 
service station and work shop. Estimated 
cost $65,000. F. D. Priory, 11 West State 
St., Trenton, Engr. 

N. Y., Brooklyn—The Aaron Constr. Sz 
c/o A. Gossbere, Engr. and Archt, 16 
Montague 8&t., will build a 1 story, 150 x 
200 ft. garage on Dean St. Estimated cost 
$60,000. 

N. Y., Brooklyn—J. Stattman, c/o T. 

Goldstone, Engr. and Archt., 50 Graham 
Ave., is having plans prepared for the con- 
struction of a garage on 39th St. Esti- 
mated cost $100,000. 
_N. Y., New York—A. J. Schwartzle, c/o 
S. J. Kessler, Engr. and Archt., 529 Court- 
landt Ave., will build two rages on Mor- 
ris Ave. Pstimated cost $85,000 each. 
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N. W¥., New York—The Western Realt) 
Corp., c/o V. Mayper, Engr. Archt., 15 
East 40th St., will build a 2 story, 100 x 
150 ft. garage on West 207th St. Estimated 
cost $60,000. 

0., Cleveland — The E. H. Bryant Co., 
1251 Superior Ave., awarded the contract 
for the construction of a 2 story, 36 x 150 
* acettion to its garage. Estimated cost 

50,000. 

0., Cleveland—-Christian, Schwarzenberg 
& Gaeda, Archts., 1900 Euclid Ave., are re- 
ceiving bids for the construction of a 2 
story, 93 x 180 ft. garage at 1841 Prospect 
Ave. for the Private Investment Co., c/o 
S. Miller, 1822 Central Ave. Estimated 
cost $150,000. 

0., Cleveland—The Echo Dairy Co., 7103 
Aetna Rd., has had plans prepared for th 
construction of a 2 story, 50 x 115 ft. 


factory and garage on Crane Ave. JSsti- 
mated cost $60,000. B. Stern, Pres. A. F 
Janowitz, 311 Prospect Ave., Cleveland 


Archt. 

0., Cleveland — The Ferro Machine & 
Fdry. Co., East 66th St. and Hubbard Ave., 
awarded the contract for the construction 
of al story, 190 x 200 ft. factory. Esti- 
mated cost $75,000. E. W. Beach, Pres. 

0., Conneaut—The New York, Chicago 
& St. Louis R.R., Columbia Bldg., Cleve- 
land, is having plans prepared for the con- 
struction of a sto machine shop and 
office, here. Estimat cost $50,000. E. E. 
Hart, Ch. Ener. 

0., Minerva—The G. H. Bowman Co. 
224 Euclid Ave., Cleveland, plans to build 
a 3 story, 46 x 90 ft. factory for the manu- 
facture of toys of wheel type, here. Esti- 
mated cost $75,000. 

0., Plainville—The Bd. of Comrs. of 
Hamilton County, C. Brown, Pres., Court- 
house, Cincinnati, will receive bids until 
Dec, 14 for the construction of a repair sta- 
tion, here. 

0., Youngstown—The MeoKay Machine 
Co., Rayen Ave. and Foster St., manufac- 
turer of sheet leveiing machinery, awarded 
the contract for the construction of an addi- 
tion to its plant. WBWstimated cost $50,000 
T. L. Thomas, Genl Mer. 

0., Youngstown—The Truscon Steel Co 
Albert St., will build a 1 story addition to 
its plant, to contain 100,000 sq.ft. of floor 
space. Estimated cost $400,000. J. Kahn, 

Ore., Portland—F, FE. Taylor, 1201 Yeo: 
Bldg., is having plans prepared for th: 
construction of a story, 100 x 100 ft. 
garage on Washington and Ella Sts. Esti- 
mated cost $75,000. Shacht & Bergen, 607 
Worcester Bldg.. Portland, Archt. Packard 
Service & Sales » 10th and Burnsid 
Sts., lessee. 

Pa., Phila.—Henry & Gunkel, Broad and 
Belfield Sts., awarded the contract for thr 
construction of a sales and service station. 
Estimated cost $40,000. 

Pa., Phila.—M,. J. Powers, Broad and 
Cumberland Sts., awarded the contract for 
the construction of garage, sales and serv- 
ice station. Estiimated cost $177,500. 

Tenn., Manchester — The Universal Fly 
Exit Screen Co. plans to build a screen 
factory along tracks of the Nashville, Chat- 
tanooga & St. Louis R.R. 

Tex., Fort Worth—E. T. Glasgow, Archt.. 
ist Natl. Bank Bidg., will receive bids until 
Dec. 21 for the construction of a 3 story. 

00 x 100 ft. garage on ist and Commerce 

ts., for the F. H. Jones Co., 200 Commerce 
St. Estimated cost $65,000. 

Va., Richmond—The W. T. Rawleigh Co.. 
101 South Liberty Ave., Freeport, Il. 
awarded the contract for the construction 
of a 2 story, 75 x 190 ft. warehouse and 
garage, here. Estimated cost $75,000 
Noted Nov. 1. 

Wis., Janesville— The Chevrolet Moto: 
Co., c/o C. E. Wilson, Engr., will build a 2 
story, 75 x 90 ft. addition to its factory. 
Estimated cost $75,000. 

Wis., Madison—A. J. McCann, 204 Meare) 
St., is having _ prepared for the con- 
struction of a 1 sto 60 x 100 ft. garag: 
and repair shop on ashington St. Esti- 
mated cost $40,000. Private plans. 

Wis., Madison—L, F. Scholikoff, 210 East 
Washington Ave. (Ford garage), awarded 
the contract for the construction of a 4 
story, 43 x 85 ft. garage and repair shop. 
Estimated cost $45,000. 

Wis., Milwaukee—The Natl Biscuit Co 
12 Erie St., awarded the contract for the 
construction of a 1 story, 54 x 100 ft. 

sae Milwaukee St. Estimated cost 
$40.0 


Wis., Milwaukee—The Prime Mfg. Co 
658 Clinton St., is having plans prepared 
for the construction of a 1 story, 60 x 120 
ft. brass foundry. Estimated cost $50,000 
F. D. Chase, Inc., 645 North Michigan S$! 
Milwaukee, Ener. 

Wis., Osseo—Gunam Bros. & Mosvick will 
build a 1 story, 48 x 100 ft. garage. FEs- 
timated cost $40,000. 
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